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With the “Duke” University Inhaler, “Trilene” arfalgesia can be self-admin- 
istered by the patient, adult or child, under medical supervision, with a rela- 
tively wide margin of safety. Induction of analgésia is usually smooth and 
rapid. Inhalation is automatically interrupted if unconsciousness occurs. Out- 
patients can generally leave the doctor’s office or hospital in 15 to 20 minutes. 


In Obstetrics . . . Self-administered “Trilene” will usually give effective relief 
of pain throughout labor and, for delivery, it may be employed in association 
with pudendal block or low spinal anesthesia. 

In Pediatrics . .. The “Duke” University Inhaler is so easy to operate that 
even a child can administer his own “Trilene” analgesia. 

In Surgery ... With “Trilene,” self-administered, many so-called “minor” yet 
painful procedures such as biopsies, suturing of lacerations, and reduction of 
simple fractures can be performed without discomfort to the patient. 


“Trilene” is not recommended for anesthesia nor for the in- 
me duction of anesthesia. Epinephrine is contraindicated when 
ft ‘ “Trilene” is administered. “Trilene” is nonexplosive; nonflam- 
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* increases patient cooperation 
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in surgical, therapeutic, 
and diagnostic procedures 


specific advantages 


- rapid, smooth induction 





- evenly sustained surgical plane eS 
of anesthesia oe 
' | 
- prompt, pleasant recovery | 
- relative freedom from 
laryngospasm and bronchospasm | » 
‘ 
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SURITAL | 
SODIUM f Pia 

ultrashort-acting intravenous anesthetic / j / 
Detailed information on SURITAL Sodium 
(thiamylal sodium, Parke-Davis) is avail- Ff / 
able on request. / / / 


<p? PARKE, DAVIS & COMPANY ‘Se 
teat Detroit 32, Michigan / / 
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“heart action 


restored in 40 secondas.. 








i ., thanks to TELECOR’S instantaneous warning 
-and the patient came through the operation in 
good shape!” 
3urdick’s new cardiac monitor, TELECOR 
Model 'TC-20, is winning acclaim from anesthesi 
ologists, cardiologists and surgeons throughout the 
country. This unique unit accurately monitor 
either of two ways: by pick-up and amplification 
of electrical impulses produced by the heart — o1 
by a transducer activated by the digital pulse 
Either way, TELECOR gives a continuous audi 
CARDIAC ARREST — ble and visual indication of heart rate and rhythm 
DETECTED AND TREATED — Th 
THAT’S THE REAL STORY 
OF BURDICK’S NEW 
TC-20 TELECOR! 


» versatile, pocket-size TC-20 TELECOR 
weighs less than two pounds, has a power supply of 
only 3 volts and is safe for use in explosive area 

It is designed to stand easily by itself or may be 
For complete information on th uspended from other apparatus. This feature pei 
TC-20 contact your local Burdick mits convenient placement in the operating room 
representative or write directly to 


recovery room or at the patient’s bedside 
Burdick Corporation, Milto 


THE BURDICK CORPORATION 
MILTON, WISCONSIN 
Branch Office New York © Chicago © Atlanta © Los Angels 
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NEW...FOR YOUR CONVENIENCE 
‘Anectine’ instant-mix sterile powder 


in a new sterile plastic injection unit... 
for preparation of ‘Anectine’ infusions 


‘ANECTINE’ 





VACUUM BOTTLES 


e For vacuum or non-vacuum 
bottles 

e Kemove sheath and insert 
plastic needle in solution bottle 
...no separate needle or 
syringe necessary 

s ‘Flo-Pack’ units are easy to 
store...require no retrigeration 
a Sterile powder rétains 
potency indefinitely 


‘ANECTINE’— For controlled muscle relaxation 


‘FLO-PACK' 


NON-VACUUM BOTTLES 
‘ANECTINE’ ‘FLO-PACK’ 
UNITS contain either 500 mg. 
or 1000 mg. ‘Anectine”™ brand 
Succinylcholine Chloride Ster- 
ile Powder 

Also available: 

‘Anectine’ Injection, 20 mg. in 
each cc. Multiple-dose vials of 
10 ce. 

‘Anectine’ Sterile Solution, 50 
mg. in each ce., 10 ce. ampuls. 
*Anectine’ Sterile Solution, 100 
my. in each ce., 10 cc. ampuls. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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DORIDEN: MORE SUITABLE FOR MORE PATIENTS 
FOR MORE SATISFACTORY PREOPERATIVE SEDATION 


A 





Surgical patients pretreated with Doriden are, typically, calm and well sedated. There 
is little or no respiratory depression. Induction of anesthesia is generally smooth and 
without incident. Patients who react unfavorably to barbiturates can take Doriden 
with good effect. Hepatic or renal involvement is not a contraindication to Doriden. 
Postoperative “hangover” and “fog” are not to be expected. Average dosage for pre- 


operative sedation: 0.5 Gm. the night before sur- ®) 

gery; 0.5, to 1 Gm. 1 hour before anesthesia. sup- DORIDEN 

pLieD: Tablets, 0.5 Gm., 0.25 Gm. and 0.125 Gm. (glutethimide crea) 
SUMMIT, NEW JERSEY 


/2016 we 
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MEAD JOHNSON'S COMPLETE FLUID THERAPY PROGRAM 


SOLUTIONS 


Standard «+ Amigen® *« Homeolytes® + Levugen® 


EQUIPMENT 


solution sets * blood sets and bottles 


SERVICES 


therapy guides + teaching aids 
For details write to Parenteral Division, Mead Johnson, Evansville 21, Indiana 


*Minimeter (drop size reducer, Mead Johnson) 
Patent applied for 


Mead Johnson 


Symbol of service in medicine 
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THERE is NO COMPROMISE 






One either pays for it 
and gets it—or not 


In the field of medical gases and gas therapy 
equipment, the factors of service, purity, 

and dependability are not to be found at the 
“bargain counter’. For all three, Puritan 

uses only one standard—the finest possible. 


When a customer buys from Puritan, he 
not only receives the item itself...he 
also receives close to half a century 

of Puritan skill, know-how, and experience. 


It’s a comfortable and secure feeling to 
know that your medical gases and equipment 
will perform as and when they are required. 


uritan \ 


COMPRESSED GAS CORPORATION 
SINCE 1913 





KANSAS CITY 8. MO 


PRODUCERS OF MEDICAL GASES 
AND GAS THERAPY EQUIPMENT 





OHIO CHEMICAL & SURGICAL EQUIPMENT COMPANY 
. {A Division of Air Reduction Company, Incorporated) RED) 
1400 E. WASHINGTON AVE. MADISON 10, WISCONSIN 









published in the interest of anesthesiologists and anesthetists to provide them information 
on techniques, procedures and developments in the field of inhalation anesthesia 


parts. This new Swivel “Y" Valve is ideally 
suited for use with the new ie 20 and No. 21 
Absorber. Full details in Catalog No. 2418. 











rr 
“a 
double- s +e new 
barreled” ee de r 
i Dallons 
absorbers iw "= (, me 
ey eels @ | Twin- 

Twin interchangeable transparent canisters are eo 4e% - \ 
just one of the many features that ove the i ol G ie t Scope” 
new Ohio Chemical No. 20 and No. 21 ab- Pee | 

| or 
sorbers a marked advantage over other types. we ae 
They are made from tough, nonbreakable mold- 
ed plastic, incorporate their own screen and This new twin-beam ‘scope extends and com- 
hold about 3 Ibs. of Sodasorb. The direction plements the uses of single-beam cardioscopes. 
of flow is normally from the top to the bottom It makes possible simultaneous viewing of both 
in the absorber; therefore the top canister of ECG and EEG tracings and right when you 
Sodasorb is exhausted first. When the color need them most, without switching or other 
change is complete in the top canister, both loss of time. 


canisters are removed. This is a simple oper 
ation in that the bottom section of the absorb 
er is lowered by merely turning a knurled knob 
at the bottom of the absorber. The exhausted 
top canister is refilled and replaced on the bot 
tom. The partialiy used bottom canister is now 
placed in the top position. In this way all of the 
Sodasorb in each canister is effectively used 
Details in Catalog No. 2418. 


In operation the Dallons “Twin-Scope” func- 
tions as two separate cardioscopes having two 
complete and independent sets of controls, either 
of which may be used individually to trace any 
desired wave. Brilliant tracings from this in 
strument are readily observed on a_ five-inch 
-creen. Full Details in Bulletin No. 582 


recent additions to Ohio 
new swivel 


po nae Chemical reprint library 
vaive 
; No, 323 — “Training Aids in Anesthesiology” by 
Switching from mask W. H. L. Dornette, M.D. 
to catheter with the No. 329—-“Endobronchial Anaesthesia with 


new Ohio Chemical 
Swivel “Y” Valve is 
done in one simple mo- 
tion there is no need 


Carlens Catheter” by A. Vivian Jenkins 
and Gordon Clarke. 

No. 330 — “Evaluation of a Ventilator with Fix- 
ed Volume Control and Variable Regulated 


to change fittings. This >, ” . 
cms ieitiem, nate tale Pressure” by Allen B. Dobkin, M.D. 


valve apart from other types of inhaler Y’s. 





No. 331 “Cardiac Arrest in Surgical Patients 
Prevention, Recognition and Treatment” 


The exhalation and inhalation valves are an by John L. Keeley, M.D.; Arne E. Schair- 
integral part of the Swivel “Y" Valve and direc- er, M.D.; and James P. Carroll, M.D. 
tion of gas flow is clearly marked on the valve. No. 332 — “Hazards in Anesthesia” by D. W. 
The “arms” swivel freely in a 360° arc to Aitkens, M.D. 
implify adaptability to catheter or mask. No. 333 Studies on the Formation and De 


The new “Y” has a transparent body which composition of Ether Peroxides” by Julius 
permits immediate detection of vomit. Across = ee eae ae See SS. ely 
the plastic body is a self-adjusting steel spring Ph.D. 

to insure electrical contact with all the metal Reprints available upon ;equest. 








an electrically conductive 


cardiac suture 


Edward A. 


EXCESS SUTURE 
; Oe 


ADAPTER 
Fe, 


Fitch, M.D.* 


CHEST WALL 
ELECTRODE 






The necessity for applying an artificial stimulus 
to the heart to evoke effective ventricular con- 
tractions arises occasionally. Usually these in- 
cidences occur at critical times, and the patient’s 
survival depends on the efficacy of the artificially 
stimulated contractions. 


This resume is confined to the discussion of 
those syndromes in which ventricular myocardial 
contractility is adequate and the primary de- 
fect is the stimulus of sufficient 
frequency and/or intensity. 


absence of a 


An intermittent electrical impulse is the most 
reliable type of artificial stimulus. Several “pace- 
makers” are available. The 
can be applied externally at two points 
on the chest wall and the stimulus increased in 
intensity until a perceptible pulse synchronous 
with the pacemaker rhythm indicates that the 
ventricles are responding. Electrodes can be ap- 
plied internally via a thoracotomy incision, and 
further evaluated by direct vision. 


commercially elec- 


trodes 


the response 


There are several difficulties. The external 
electrodes cause spasmodic contractions of all 
skeletal muscle within their field, as well as myo- 
cardial tissue. The resultant artificial clonic local 
convulsion soon becomes intolerable to the con- 
scious patient, and severely handicaps observa 
tion and examination of the critical patient. 


When peripheral vascular hypo or hyper 
tonia renders pulses imperceptible, the effective 
ness of the electrical stimulus is open to question. 
With a thready pulse and jerking chest muscula- 
ture, one is never sure (in the closed chest) at 
what point an increasing intensity is sufficient to 
stimulate the myocardium. 


An open chest facilitates evaluation of the 
heart beat by direct vision. However, it is axio- 
matic that the sooner the 
better. Closure of the incision while the external 
electrodes are in operation is clumsy and difficult. 


Service Research 
National Heart Institute 


*Public Health 
Fellow of the 


wound is closed, the 


Many ot the above problems have been solved 
hy the application of a wire electrode directly to 
the myocardium. Such an apparatus is now com- 
mercially available. A silver wire is doubly arm- 
ed with swaged needles, one curved and one 
straight. The entire wire is insulated with a poly- 
vinyl sheath, except for the four inches adja- 
cent to the curved needle. The surrounding in- 
sulation is swaged into the straight needle. The 
suture is supplied in sterile packets ready for use. 


A single stitch is taken in the ventricular myo- 
cardium with the curved needle and the bare 
wire pulled through until the polyvinyl insula- 
tion encounters the muscle. The needle is then 
cut off leaving a 1-2 cm. length of wire pro- 
truding. This can be secured with a 5-0 stitch 
if desired. 


A spot on the chest wall is then chosen for 
the penetration of the straight needle. This 
should be away from the incision edges so it 
will not be dislodged during wound closure. It 
should be in such a location that the suture, 
when withdrawn from the chest, will pull out 
of the heart in the long axis of the wire, and 
not lacerate the myocardium by its sawing ac- 
tion in a right angle pullout. The straight needle 
is attached directly to the pacemaker attach- 
ment. Adapters are available to 
joint all pacemakers with the conductive straight 
needle. The electrode is 
applied externally to the right of the sternum, or, 
can be utilized. 


commercially 


second (non-specific) 


two internal suture electrodes 


With such a scheme, one is confident that 
an effective stimulus is applied to the myocard- 
ium. The assurance should eliminate one vari- 
able for the multi-faceted problem of sustain- 
ing the critically ill patient. 

Vote: The cardiac arrest suture, the applica- 
tion of which is described in this article, is 
available from Ohio Chemical. 

subsidiaries of 


Other medical divisions or 


Air Reduction Company, Inc.: 


Ohio Chemical Pacific Company, 


Berkeley 10, Calif. 


Ohio Chemical Canada Limited, 


Toronto 2, Ont. 


Airco Company International, New York 17 


Cia. Cubana de Oxigeno, Havana 






_.. Service is 2 
Ohio Chemical’s 
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THE “HOT” CANISTER 


CONTAINS MALLINCKRODT 

INDICATING SODA LIME 

When you use Mallinckrodt Indicating Soda Lime two 
important things happen: (1) the canister gets hot, indicating 
effective absorption of CO.; (2) when the soda lime is no 
longer able to absorb CO, efficiently, it turns from rose to 
bright yellow. These two advantages help protect both you 
and the patient. 


Efficient absorption is the rule with Mallinckrodt Indicating 
Soda Lime because it is tested for hardness, surface area, 
shape and size. We have developed a highly porous, pop- 
cornlike granule whose high surface area increases absorp- 
tion rate and efficiency—without impeding flow of gases. 
Our soda lime is protected in a sturdy airtight container 
(3 Ib.), assuring freshness, with a free-pouring spout. 
Available through your usual source of supply. 


MA 
! via 





MALLINCKRODT 


MALLINCKRODT ST., ST. LOUIS 7, MO. 
72 GOLD ST., NEW YORK 8, N.Y. 
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Geriatric Anesthesia 


E. George Beer, M.D.* 
Oakland, California 


The life expectancy of the Ameri- 
can people over the past two hundred 
years has nearly doubled. Reference: 
“Table 1’. In consequence of this 
simple fact of vital statistics the 
proportion of old people among our 
patients has increased over the years 
and will continue to increase, even 
though the incidence of disease per 
centagewise might have been reduced 
during that period. 


Life Expectancy at Birth 


i, cee 
| ane. Mie 
ne 
(Barrett) 
Table #1 


The question before us is whether 
this increasing number of old people 
presents any special problems in the 
field of surgery and anesthesia. We 
realize that there is no sharp line di- 
viding middle age from old age, just 
as there is a more or less fluid zone 
separating pediatric from adult medi- 
cine and surgery. Everybody will 
probably agree that at the age of 80 
a patient belongs into the old age 
group; to include him in this group 
at age 55 might produce objections. 
Most authors draw the line at 60 or 
65 years. Of course, this chronological 


* Chief, Anesthesiology Section, Veterans Ad- 
ministration Hospital, Oakland, California. 

Presented at the Institute for Nurse Anesthe- 
tists, San Francisco, California, January 28, 
1959. 


age is more or less irrelevant for our 
purposes. What matters to us in esti- 
mating the possible response to oper- 
ation and anesthesia is the “biologi- 
cal” age. Don’t ask for a precise 
definition of this biological age — it 
does not exist. It is just a convenient 
expression to indicate that some 
people at 70 have the resilience of the 
normal 50 year old, while others at 
50 years have no biological reserve 
left and respond like the average 70 
year old person. It is our main task 
during the preoperative evaluation to 
estimate as accurately as possible this 
biological age. 


ANATOMY, PHYSIOLOGY AND 
PHARMACOLOGY 


The capacity to grow and to re- 
place worn out cells is an essential 
feature of all living tissues and or- 
gans. Old age has arrived when the 
balance between wear and tear and 
the continuous replacement becomes 
disturbed, when regeneration lags be- 
hind degeneration not only in quan- 
tity, but also in quality. Connective 
tissue tends to replace the biologically 
active cells in the different tissues and 
organs. In some people this shift of 
the biological equilibrium occurs 
early in life, whereas in the more for- 
tunate individuals it becomes notice- 
able at a much later date. While these 
degenerative changes progress, the 
ability of the tissues and organs to 
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withstand stress and damage de- 
creases and the stress response may 
become inadequate. The functional 
ability of the organs as a rule is re- 
duced more than their size and 
weight". 


Let us now first review the so- 
called normal changes, which, as we 
already have pointed out, do not oc- 
cur in all tissues and organs at the 
same time and to the same extent. 
The loss of intercellular and intracel- 
lular water is one of the dominating 
signs of aging, noticeable in the dry 
skin and the lost turgor of the subcu- 
taneous tissues. The organic (or, if 
you prefer, living) component of the 
bone is reduced, leaving the now pre- 
dominant mineral component more 
brittle, liable to fractures, and at the 
same time reducing the ability to re- 
pair such fractures. Cartilages and 
ligaments calcify, interfering not only 
with locomotion but, even more im- 
portant to us, with the expansion of 
the chest wall during breathing. The 
alveolar processes of both jaws atro- 
phy, causing the teeth to fall out. 
thus interfering with the uptake of 
solid foods and the nutrition of the 
individual. In addition, nutrition 
might be impaired by the inability 
or unwillingness of old people to pro- 
vide for a well balanced meal. The 
atrophy and weakness of skeletal 
muscles is a well known sign of old 
age. The problem as to whether the 
inactivity of old age is the result or 
the cause of this muscle atrophy re- 
mains unanswered. 


The changes of the liver and kid- 
neys and their function in old age can 
be best described as atrophy, prolif- 
eration of connective tissue and de- 
creased function®*. The same applies 
to the endocrine glands. The de- 
creased output of sexual hormones 
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and the hypothyroid status with its 
lowered metabolic rate in old people 
are the best known examples of this 
lowered glandular activity. The func- 
tioning cells of the bone marrow are 
replaced by connective tissue and this 
explains at least in part the reduced 
output of red cells, which, in addition, 
have a lower hemoglobin content. The 
circulating cells are more fragile and, 
therefore, more easily destroyed —a 
prime example of the disturbed bal- 
ance between cell death and cell re- 
placement in old age and another 
factor that contributes to the anemia 
of old age. Schmidt and his associ- 
ates®* found a reduction of the red 
cell volume in otherwise healthy old 
men, while the mean blood and serum 
volumes in both sexes did not materi- 
ally differ from younger age groups. 
May I, however, add that in our work 
it is safer to proceed under the as- 
sumption that hemoconcentration and 
a reduction of the circulating blood 
volume should be expected in most 
old people. 


The changes in the nervous system 
due to the gradual loss of nerve cells 
include impaired memory, slowing of 
the reflexes, fatigue after minor ex- 
ertion, impaired heat regulation and 
a dulling of all sensations, that might 
contribute to burns and pressure sores 
that we see all too frequently. 


The replacement of high quality 
tissues by connective tissue in old age 
is particularly remarkable in the car- 
diovascular system. The elastica of 
the arteries is gradually replaced by 
connective tissue, calcium is deposited 
in the intima with the resulting in- 
ability of the myocardium and the 
arteries to adapt themselves quickly. 
if at all, to the changing needs of the 
tissues and organs. The heart muscle 
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atrophies and the cardiac output is 
reduced. This, and the increased ar- 
terial rigidity, lead to impaired blood 
supply and oxygenation, especially in 
the periphery, the brain and the myo- 
cardium. 


Of particular interest to us, of 
course, are the “normal” changes of 
old age in the respiratory system. 
They can best be described as increas- 
ing senile emphysema with a reduc- 
tion of the tidal volume and the vital 
capacity and the ensuing difficulties 
to maintain adequate tissue oxygena- 
tion and, at a later stage, to eliminate 
COs. 


All these gradual changes of normal 
old age will impair the ability to 
maintain hemeostasis, to provide a 
prompt and adequate adjustment of 
the vital functions to stress of any 
kind and, at a later stage, even to the 
normal stresses of every day living. 


However, most patients at this age 
in addition show changes connected 
with disease or diseases, which may 
or may not be related to the condi- 
tion that requires surgical interven- 
tion. More about these changes later. 
At this point we simply state that 
they will require our special attention 
before, during and after operation, 
and that the normal and pathological 
changes of old age increase the sensi- 
tivity to oxygen lack, carbon dioxide 
accumulation, dehydration, blood 
loss, excess hydration, infection and 
lack of essential metabolites like pro- 
tein, minerals and vitamins.*? 


The reduced metabolic rate and di- 
minished glandular activity, espe- 
cially in the liver and the kidneys, 
modify the response to all drugs and 
especially to analgesics and anesthe- 
tics. Drugs will be more slowly de- 
toxified and excreted, and this is one 
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of the reasons why these drugs have 
so much more profound effects for a 
much longer period, even in the ab- 
sence of any pathological condition. 
On the other hand there is delayed 
absorption from the gastrointestinal 
tract and from the subcutaneous tis- 
sues as well as impaired diffusion 
across the pulmonary epithelium. All 
these factors will, therefore, delay the 
onset of drug effects and, in the case 
of inhalation anesthesia, delay induc- 
tion and emergence with all the haz- 
ards that such a delay involves. 
Beecher, several years ago, described 
the delayed absorption of morphine 
in severely wounded men in shock 
from subcutaneous or intramuscular 
depots; a similar delay should be an- 
ticipated in old people, and it is much 
safer and more effective to administer 
drugs intravenously at a very slow 
rate until the clinical effects become 
noticeable. 


How do the physiological and 
pathological changes of old age influ- 
ence the conduct of anesthesia? The 
impaired homeostasis obviously re- 
duces the margin of safety for these 
old people, and the surgeon and anes- 
thetist have very little time to correct 
any complications that might develop. 
Uninterrupted attention to the least 
details of the procedure is, therefore, 
even more imperative than in younger 
and healthier people. Any abnormal- 
ity that is at all amenable to therapy 
should be corrected before, rather 
than during, the surgical procedure. 


PREOPERATIVE EVALUATION 

This is one of the reasons why old 
people even more than younger ones 
should be thoroughly studied and 
evaluated preoperatively. This is one 
of the advantages work with a phy- 
sician anesthetist will have for you; 
he will assume that task for you and 








es 


relieve you at least from this responsi- 
bility. You should, on the other hand, 
insist on a minimum of preoperative 
studies whenever you work alone, re- 
gardless of the planned surgical pro- 
cedure. There may or may not be such 
a thing as minor surgery, but there 
is never at any time a minor anes- 
thetic procedure! 


You will have to rely on the sur- 
geon or on a house officer to obtain 
an adequate history. Never hesitate, 
however, to inquire yourselves about 
previous anesthetic procedures and 
possible anesthetic and postanesthetic 
complications. Ask about asthma at- 
tacks and other allergic responses, es- 
pecially to drugs; remember the vagal 


effects of barbiturates, especially the . 


thiopental group, that might precipi- 
tate an asthmatic bronchospasm, and 
be prepared to treat it. Don’t ever 
rely on the surgeon or any other per- 
son, who tells you that the patient 
has not eaten recently. Inquire in de- 
tail when the last liquid or solid food 
was taken, what type and what 
amount. We, incidentally, have re- 
peatedly come to grief, not only with 
emergency patients but also with 
psychiatric patients and confused old 
people, who helped themselves to a 
meal, despite a sign “NOTHING BY 
MOUTH” on the bed. I realize that 
questioning in this kind of patient 
will not always elicit a truthful an- 
swer, but I would still try to find out. 
Where surgery cannot be delayed, the 
stomach should be emptied with a 
large bore tube or a dose of apomor- 
phine large enough to produce vomit- 
ing. The possibility of a tear in the 
stomach or the esophagus is remote, 
the chance of a fatal or near fatal 
aspiration of gastric contents very 
real. 
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It is important for you to find out 
for yourselves whether your patient 
has recently received any drugs for 
any length of time. So many old peo- 
ple receive continuous medication for 
high blood pressure or for emotional 
disorders today. Hexamethonium is 
still used for hypertension, although 
the rauwolfia derivatives are more 
frequently encountered in patients 
with this condition; the members of 
the chlorpromazine and _ phenothia- 
zine family as well as meprobamate 
are used as tranquilizing agents. All 
may potentiate the sedative effects of 
our usual preoperative medication and 
may lead to prolonged and profound 
depression o1 the respiratory system 
as well as to severe hypotension. It is 
mandatory in patients of this type 
to reduce the dosages of all pre- and 
postoperative analgesics and hypnot- 
ics as well as the amount of drugs you 
use for general anesthesia, unless it 
is possible to discontinue the use of 
hypotensive and tranquilizing agents 
well ahead of the operation. 


The effects of cortisone and many 
related steroids from the adrenal cor- 
tex have been described in the liter- 
ature. Although they are more fre- 
quently used in younger people, there 
will be an occasional old patient who 
has been on maintenance doses for a 
long period of time. Watch out for 
this, especially in sufferers from se- 
vere, crippling arthritis or asthma. 
We increase these maintenance doses 
or reinstitute cortisone therapy in all 
patients who have received this drug 
for more than one week during the 
preceding nine months, even for so- 
called minor surgery. Our usual dos- 
age is 200 mg. cortisone in divided 
doses one or two days before and on 
the day of surgery. The dosage will 
then gradually be reduced to the old 


May, 1959 


maintenance level or discontinued as 
the patient’s condition and blood 
pressure permit. In emergencies the 
drug can be given intravenously. Fail- 
ure to prepare these patients, whose 
own output of adrenal cortical hor- 
mones has been suppressed by the 
prolonged administration of cortisone, 
may lead to severe and irreversible 
shock that will not respond to vaso- 
pressor drugs or blood transfusion. 


Adequate preoperative evaluation 
includes a physical examination of 
the whole patient and you will, of 
course, accept the findings of the pa- 
tient’s physician as recorded on the 
chart. That a urinalysis forms an es- 
sential part of any physical examina- 
tion should not be mentioned before 
this group; unfortunately, far too 
many patients for either minor or 
emergency surgery arrive in the Oper- 
ating Room without a report of their 
urinary findings. I know of one table 
death during a circumcision in a 
young diabetic unable to void. A 
catheterized specimen was not ob- 
tained because the surgeon did not 
want to “waste time”, the patient in- 
sisted cn general anesthesia without 
informing anybody about his condi- 
tion and his insulin dosage. An order 
to proceed was not entered by the 
surgeon into the clinical record, and 
everybody concerned says now the 
anesthetist is at fault! So, for your 
own protection, insist on a written 
order to proceed in any such case, 
and have this order, in the case of a 
house officer, confirmed by a senior 
physician. It is most amazing to ob- 
serve the reluctance that develops in 
the most impatient operator after you 
request a written statement that 
would permanently fix his responsi- 
bility. 
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In the presence of diabetic (or any 
other) severe acidosis and high blood 
sugar levels, anesthesia and surgery 
are usually contraindicated, except 
for the most urgent lifesaving pro- 
cedures. Massive doses of insulin will 
be needed to control the disturbance, 
and the electrolyte imbalance, espe- 
cially the potassium loss, need correc- 
tion if you want to give the patient 
a fair chance for survival. In elective 
surgery, adequate time should be al- 
lowed to restore the depleted glyco- 
gen depots of the liver and to control 
the diabetes with the blood sugar 
level as close to normal as possible. 
The morbidity and mortality of well- 
controlled diabetics compare favor- 
ably with the average rates for their 
age group, unless irreversible vascular 
changes have added a risk of their 
own; the figures for uncontrolled dia- 
betics are forbidding. It is important 
to remember that some of the so- 
called depot insulins show their effect 
for more than 24 hours. A fasting 
patient may, therefore, go into hypo- 
glycemic shock unless you protect 
him with intravenous 5% glucose in 
the morning before or during surgery. 
We prefer, whenever possible, to have 
the patient controlled with “regular” 
insulin according to the rainbow 
scheme on the day of surgery as well 
as the preceding day. In a well con- 
trolled diabetic, we are more con- 
cerned with the avoidance of hypo- 
glycemia than with a mild spill of 
urinary sugar. 


We ask for a chest x-ray and an 
electrocardiogram as part of our pre- 
operative study in older patients. The 
ECG may or may not substantiate a 
history of a previous coronary occlu- 
sion or a myocardial infarct. We want 
it mainly as a base line for tracings 
that may be taken postoperatively. 
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Our medical friends can be of much 
more help to us in the reading of 
postoperative ECG’s if such a pre- 
operative tracing is available. 


A chest film may show pulmonary 
or cardiac changes amenable to im- 
provement by preoperative treatment. 
In addition, there might be shadows 
indicating the presence of primary or 
metastatic neoplasms. To avoid a 
painful elective operation in an old 
patient in the presence of such find- 
ings seems only common sense. 


It would be highly desirable to 
have a simple and reliable method for 
estimating the cardiopulmonary re- 
serve of our patients. Unfortunately, 
all known and useful methods require 
a well equipped physiology labora- 
tory. Dyspnea or its absence at rest, 
or after minor exercise like walking 
a flight of stairs, or the ability to hold 
one’s breath for a certain time (usu- 
ally 15”) still remain the most reli- 
able guides for the average anes- 
thetist. 


Let us now go back to another piece 
of laboratory work you would like to 
find in your patient’s chart, the blood 
count. Unfortunately, a normal red 
count, hemoglobin and hematocrit, do 
not necessarily mean that all is well. 
Old patients, especially those who 
have perspired profusely or who have 
had diarrhea or who have vomited for 
some time, may have normal values 
in the presence of severe dehydration 
with a reduced total blood volume. A 
blood or plasma volume determina- 
tion with Evan’s blue or radioisotope 
tagged red cells or plasma would be 
most desirable. The methods are, 
however, not as easily applied as a 
routine blood count and the results 
will not be very helpful unless your 
laboratory performs these tests fre- 
quently and routinely. 
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We have found determinations of 
the serum protein and of the albumin- 
globulin ratio very helpful in estimat- 
ing the patient’s nutritional status 
and the need for additional feedings 
or blood transfusions before surgery. 
The electrolyte panel, including chlo- 
rides, sodium, potassium and others, 
is a particularly valuable guide in the 
preoperative evaluation and manage- 
ment of old people with intestinal ob- 
struction, renal disease or cardiac 
failure, among other disorders. 


A bleeding and clotting time is 
done routinely in many hospitals. 
Diamond’s recent article®* seri- 
ously doubts the value of this method 
in the detection and prevention of 
operative and postoperative hemor- 
rhage. Diamond feels that a previous 
history of prolonged bleeding after 
minor injuries, dental extractions, 
etc., is much more significant. 


PREOPERATIVE THERAPY 


It is an accepted and sound prin- 
ciple of good anesthesia and surgery 
to put a patient in the optimal condi- 
tion before operation. It is much 
easier to correct deficiencies and ab- 
normalities before, than during or 
after surgery. This applies even more 
in the older age group. A thorough 
preoperative evaluation will enable us 
to treat many complications before 
they might jeopardize the successful 
outcome of an operation. 


Most important, of course, is the 
restoration of an adequate circulating 
blood volume and hemoglobin level. 


Even in emergencies with massive 
blood losses the systolic pressure 
should be restored with multiple 
transfusions to about 2/3 of the pa- 
tient’s normal pressure; unless we 
succeed in stabilizing it at that de- 
sired level for some time before in- 
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ducing anesthesia, the patient’s 
chances for survival are slim indeed. 
In elective operations blood volume 
and nutritional status can be restored 
simultaneously by supplemental feed- 
ings with proteins, minerals, vitamins 
and the judicious use of iron. This is 
a cheaper and safer method than 
blood transfusions, but not always 
applicable. - 


Next in importance are adequate 
protein and electrolyte levels in the 
plasma. It is generally agreed that 
protein depletion will interfere with 
wound healing and delay convales- 
cence. Plasma transfusions, especially 
in burned patients with dehydration 
and hemoconcentration, will do much 
to improve the general condition. 
Storage of the plasma at “room tem- 
perature” has reduced the danger of 
viral hepatitis. 


Many of our old patients have an 
impaired cardiovascular system, and 
large fluid volumes or rapidly admin- 
istered infusions might quickly over- 
load the right heart and precipitate 
pulmonary edema. After the circulat- 
ing blood volume has been restored 
to normal by transfusions of whole 
blood, a marked anemia might remain 
and require treatment. Packed red 
cell transfusions might be nearly ideal 
to restore the hemoglobin to a safe 
level. 


One of the reasons (at least in the 
opinion of most observers) why there 
has been such an improvement in the 
mortality rate after operations for in- 
testinal obstruction is the preoper- 
ative management with relief of the 
distention by nasogastric or intestinal 
suction and I.V. replacement of fluids 
and electrolytes lost. In few areas of 
surgery has the improvement been so 
impressive for the adequately pre- 
pared patient, while there remains a 
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distressingly high morbidity and mor- 
tality for those who are rushed to 
surgery without adequate preparation. 


A good guide for the adequacy of 
the replacement therapy is the uri- 
nary output.® 

The disturbance of the electrolyte 
balance, especially hyperkalemia is, 
next to hypoxia, the most frequent 
cause of cardiac arrest. It may be 
helpful to give you normal ranges for 
the most important plasma consti- 
tuents: 

If possible, the electrolyte values 
should be kept within or restored to 
these limits. 


mg/100 cc mEq/L 
Sodium (Na) 310-340 135-147 
Potassium (K) 16-22 4.1-5.7 
Chloride (Cl) 350-375 98-106 


Next, comes the correction of car- 
diovascular disturbances. The mor- 
tality of patients with a history of an 
old myocardial infarct, who are free 
of precordial pain and dyspnea at the 
time of surgery, differs not too much 
from the average for the same age 
group. The same applies to patients 
with a history of congestive failure, 
whe are presently compensated. The 
risk in patients with a recent myo- 
cardial infarction, or in acute con- 
gestive failure with dyspnea, chest 
pain at rest or after minor exertion 
and dependent edema, on the other 
hand, is so high that only the most 
urgent life saving intervention seems 
justified and it should be limited to 
the minimum necessary to achieve 
this purpose. Definitive surgery can 
be attempted with a much greater 
chance of survival after compensation 
of the cardiovascular system has been 
restored. Adequate digitalization can 
be effected intravenously with stro- 
phanthin or ouabaine or Cedilanid 
with little delay even in emergency 
surgery. Hypertension or hypotension 
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as such do not interfere seriously with 
vital functions if the patient has lived 
with them for a long time. It is the 
blood pressure changes that have de- 
veloped recently or suddenly before 
or during operation that cause grave 
concern.** More about the treat- 
ment later on. 


In turning to the respiratory sys- 
tem, we realize that the emphysema of 
old age is an irreversible end point of 
a degenerative process. Little can be 
done to correct this condition as such. 
It is the accompanying bronchitis 
with excessive secretions that can be 
improved at least temporarily with 
postural drainage, intermittent posi- 
tive pressure breathing and aerosol 
treatment with bronchodilators, de- 
tergents and antibiotics. 


Next, the central nervous system. 
It may not be possible to achieve 
optimal status of this system in badly 
confused patients with senile degener- 
ation. Remember, however, that not 
infrequently confusion and excite - 
ment clear up completely with ade- 
quate oxygenation, emptying of an 
over-distended bladder and judicious 
supportive treatment. It is always 
worth a try and much to be preferred 
to the all too frequent depression of 
vital functions by excessive premedi- 
cation. Reassurance of apprehensive 
patients forms an essential part of 
our duties; fortunately for us and the 
patient, serenity prevails in most old 
people, and we have far fewer prob- 
lems of excessive fear than in the 
younger age group. A good night’s 
sleep in those old people may do much 
towards maintaining their peace of 
mind. 


This brings us to the problems of 


J. Am. A. Nurse Anesthetists 


premedication. Its purpose is seda- 
tion without depression of vital func- 
tions. In addition, it should reduce 
reflex irritability and dry up bronchial 
secretions. As a general rule, the dos- 
es in old age should be reduced to 
about one-half of the usual adult 
dose, and, if the patients are main- 
tained on tranquilizing or hypotensive 
drugs, this dose should be further re- 
duced, as already pointed out. Noth- 
ing is more objectionable in aged pa- 
tients than “routine” medication, be 
it 100 mg. of Demerol or Morphine 
grs. 4. Very often the circulation in 
these patients is depressed, absorption 
from the intestinal canal or from 
subcutaneous depots is very slow, and 
the onset of drug effects is delayed 
well into the anesthesia causing sud- 
den and unexplained respiratory de- 
pression and blood pressure drops. 
We much prefer to have these patients 
arrive in the Operating Room with- 
out any premedication and give the 
drugs into the intravenous tubing. 
We dilute 50 or 75 mg. of Demerol 
to 10 cc. volume and inject very 
slewly until the patient indicates the 
onset of the drug effect, be it a 
strange taste, some dizziness or light- 
headedness, or until you notice con- 
striction of the pupils. We may in- 
ject 25 mg. in one patient, the full 
dose in another, and obtain adequate 
and contrelled sedation. We usually 
do not reduce the amount of atro- 
pine we give with the Demerol: old 
people seem to be quite tolerant to 
this drug. We avoid scopolamine in 
old people; the occasional confusion 
and excitement it seems to produce 
far outweighs any advantages to be 
gained from the retrograde amnesia 
and sedation it might produce, al- 
though we use this drug quite freely 
in younger adults. We have used 
phenothiazines in younger people and 
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have yet to be convinced that they 
reduce the dosage of anesthetic drugs 
as advertised. We like them because 
they seem to make excitable persons 
less apprehensive and tense. We see 
no need for this in old people where 
avoiding depression is our main goal. 
In comatose or severely depressed pa- 
tients the only medication given is 
intravenous atropine. ° 


ANESTHESIA 


It may be superfluous to state that 
good anesthesia is important at all 
levels of age, but that it is particular- 
ly important at the extremes of old 
age and infancy, because the margins 
of safety are so extremely narrow.*' 
Rovenstine has stated that the choice 
of anesthesia should be determined 
by the physiological disturbance in 
the patient, the requirements of the 
surgeon and the ability or the limita- 
tions of the anesthetist.°° Drugs and 
methods which interfere least with the 
physiological equilibrium (homeo- 
stasis) and the vital functions are 
preferred, if and when their skillful 
use can be assured. A well trained 
anesthetist is able to adjust himself 
to the needs of the patient and the 
surgeon in that order. Unfortunately, 
many of us are familiar only with a 
few methods and drugs. If this is the 
case when you are faced with a poor 
risk patient, as so many of our older 
people are, then limit yourselves to 
drugs and methods with which you 
are thoroughly familiar. Constant vig- 
ilance, uninterrupted monitoring of 
the vital signs and immediate correc- 
tion of any abnormality as it develops 
are at least as important (or even 
more important) than the choice of 
drugs and methods, provided the 
drugs are properly used. In the old, 
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as in the very young, the time in 
which to restore adequate oxygena- 
tion and blood flow is very limited, 
and changes will quickly become ir- 
reversible. 


| apologize for repeating the ob- 
vious need for good anesthesia over 
and over again; unfortunately, every 
single one of us tends to relax when 
all goes well. Many of our difficulties 
do not occur in major operations 
when we are alert, but during or after 
minor procedures, when our guards 
are down. In old people there is no 
room for error or a casual approach 
on our part! 


But back to the problem of selec- 
ting anesthesia. Whenever circum- 
stances permit, local and_ regional 
methods are preferred.*' We quite 
agree, even though we remember the 
many instances where we were called 
in halfway through the operation, be- 
cause the block began to wear off or 
never had been adequate in the first 
place. Unless you work with some- 
body who is experienced and profici- 
ent in regional methods, you are wise 
to be prepared for supplementary 
general anesthesia. I would like to 
make a few remarks about the use of 
hypnosis in surgery. About 1920 I 
was privileged to deliver a large num- 
ber of women under hypnosis. I, at 
that time, was the house officer, who 
delivered the patient, repaired episi- 
otomies, used low forceps, and I was 
most impressed with the ability of the 
M.D. who produced the hypnotic 
trance without fail. But I feel that 
it is not a method every one of us 
could master successfully. Further- 
more, a certain degree of mental alert- 
ness on the part of the patient is 
necessary, and such alertness we do 
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not always encounter in old people. 
I will, therefore, say that at present 
hypnosis should rather be reserved 
for the younger age groups. 


I will not spend too much time on 
a discussion of the whole field of re- 
gional blocks. But I would like to say 
a few words about spinal anesthesia, 
which has recently, especially in Cali- 
fornia, fallen into undeserved disre- 
pute. I feel that a properly adminis- 
tered and supervised subarachnoid 
block with a low level of anesthesia 
is a most desirable method in geriatric 
patients. But note the emphasis on 
properly administered and supervised. 
It is so deceptively simple to puncture 
the dura that the occasional anes- 
thetist may overlook the need for 
meticulous aseptic technique in pre- 
paring tray and patient. To leave any 
patient after administration of a 
subarachnoid block without uninter- 
rupted supervision, with frequent 
checks on the intercostal activity, re- 
check of the sensory level and pulse 
and blood pressure readings, is an 
invitation to trouble. I realize that 
our patients here in California are 
most peculiarly conditioned. Death 
from a preventable airway obstruc- 
tion is accepted as an act of God; a 
post-spinal headache is unforgivable. 
We, at this point, will do no more 
than recommend spinal anesthesia. 
Only rarely will we try to reason with 
a patient who objects to this method. 
Fortunately, old people with their 
calmer outlook on things do not as 
frequently object and are willing to 
listen to our advice. And in the aver- 
age patient in the younger age group 
it usually does not matter as much 
anyway whether we give general or 
local anesthesia. 
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Local hypothermia or refrigeration 
may be properly discussed under the 
heading of local anesthesia. If you 
plan to use it, allow yourself ample 
time; if a tourniquet is necessary, ap- 
ply 3 ice bags to its selected site 45 
minutes before you put it on. If you 
have an electric unit like the Thermo- 
rite, fine—but you can do a good job 
with cracked ice, although it is more 
cumbersome and rather messy. We 
schedule our patients for the late 
morning, have them in the recovery 
room by 7:30 a.m. to place the ice- 
bags. Several lengths of bandages are 
placed under the extremity, followed 
by two woolen blankets and two 
heavy rubber sheets. The tourniquet 
is applied next and the extremity 
covered with ice. It is most important 
that the ice be finely shaved; large 
chunks of ice will leave air pockets 
next to the skin and cause spotty 
anesthesia. With fine shavings you 
can be sure that the skin will be com- 
pletely covered. We use between 100 
and 150 pounds of ice for a mid-thigh 
amputation. The rubber sheets and 
the blankets are folded over the ice 
and secured with the bandages. The 
woolen blankets on the outside will 
provide adequate insulation and 
quickly slow down the melting, that 
is at first quite rapid. Elevate the 
head end of the bed to provide drain- 
age into a pail at the foot end and 
replenish the ice as may be needed. 
We allow about 3 hours (more for 
very heavy, fat legs) for adequate 
anesthesia, and the patient will not 
be put on the operating table until 
instruments and surgeons are ready. 
With this method the surgeon has to 
wait for us gloved and gowned, so 
that he can proceed immediately. In- 
struments and solutions should be 
cold. Keep in mind that you have 
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about 20 minutes of adequate anes- 
thesia left after the tourniquet has 
been removed at the end of the oper- 
ation. In patients with obliterative 
vascular disease a tourniquet may not 
be required to prevent chilling of the 
body from the returning blood, and 
adequate anesthesia can then be ob- 
tained and maintained without the 
tourniquet. After the amputation is 
completed, 3 ice bags are put on the 
stump and every 8 hours one of them 
is removed. Crossman and Allen rec- 
ommended this more than 20 years 
ago, and we still feel that it is a good 
way to cut down postoperative pain 
by gradual rewarming. 


This brings us to general anesthe- 
sia, and I would like to make a few 
comments on the use of general hypo- 
thermia. Our experience in the older 
age group is limited to a few patients, 
all of them for extensive aortic 
homo- and heterografts, and all of 
them chilled by immersion in_ ice 
water. This method reduces tissue 
metabolism and thereby increases the 
tolerance of local hypoxia during the 
clamping off of the large arteries. We 
have no experience with profound de- 
grees of hypothermia below 28°-30° 
Centigrade, nor with prolonged hy- 
pothermia in combination with a 
pump oxygenator and cardiopulmo- 
nary bypass. We doubt that surgery 
of such magnitude as to require by- 
pass will become popular in geriatric 
patients; moderate degrees of hypo- 
thermia for vascular surgery or ex- 
tensive resection for malignancy will 
protect the patient and has been use- 
ful in the “younger” old patients. All 
our patients were below 65 years of 
age. 


In this area general anesthesia 
means use of an ultra-short acting 


barbiturate alone or in combination 
with a muscle relaxing drug. Outside 
of teaching institutions, inhalation 
anesthesia has become the exception 
rather than the rule. However, I shall 
begin my discussion with inhalation 
anesthesia and analgesia. The factor 
that limits the use of gases or volatile 
drugs in older people is pulmonary 
eniphysema more than any other pre- 
existing complication. Unless the pul- 
monary ventilation is manually as- 
sisted or maintained with any of the 
numcrous ventilators, we have to an- 
ticipate a delayed induction period as 
well as prolonged emergence, with all 
the complications which such prolon- 
gation might entail. Emphysema in- 
terferes with ventilation, the mechan- 
ical movement of respiratory gases in 
and out of the alveolar space, much 
earlier than with the respiration 
proper, i.e. the diffusion of oxygen 
and carbon dioxide across the alveolar 
membrane. Only in the presence of 
severe pulmonary fibrosis, as in the 
end stages of the different pneumono- 
conioses and Beryllium disease, will 
mechanical ventilation be inadequate 
to insure proper oxygenation; in the 
ventilatory insufficiency of uncompli- 
cated emphysema adequate manual 
ventilation should prove most helpful, 
especially with moderate degrees of 
positive pressure. We have used in- 
termittent positive as well as positive- 
negative pressure devices and have 
been satisfied with both types, as long 
as we avoided excessive positive pres- 
sures, that might seriously interfere 
with the venous return to the heart. 
We appreciate the freedom to attend 
to other things that these mechanical 
devices give us—like another pair of 
hands—but we miss the “feel of the 
bag”, that gives us an unsurpassed 
index of depth of ventilation and an- 
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esthesia, muscular relaxation and pul- 
monary compliance. The continuous 
metering of the gas volumes ex- 
changed is helpful with a ventilator 
and has indicated bronchospasm or a 
leak in a closed system which we 
might not have discovered quite as 
early, but probably not any earlier 
had we practised manual ventilation. 
I will not enter in the controversy of 
ventilators with fixed volume versus 
the fixed pressure device. I feel that 
a pressure controlled apparatus avoids 
dangerously high intratracheal pres- 
sures which might, in the presence of 
emphysema, lead to rupture of alveoli 
and interstitial emphysema and pneu- 
mothorax. On the other hand, unless 
you measure the actually delivered 
air-or gas volumes, your ventilator 
might blow off its mixtures into the 
room, especially with reduced pul- 
monary compliance as in asthma and 
fibrosis. 


After these general remarks, let us 
review the available gases and volatile 
drugs. Nitrous oxide is a safe and 
non-explosive gas, provided it is given 
not just with enough (20%), but with 
ample (50%) oxygen. Of course, it 
is the least powerful drug available, 
it does not provide muscular relaxa- 
tion, nor does it obtund the more 
painful stimuli and the reflexes set 
up by them. Ethylene has been used 
extensively in some centers. Its low 
toxicity and potency are unfortunate- 
ly compromised by its high flamma- 
bility. Our surgeons generally use the 
electro-surgical unit for major and 
minor procedures and make the use 
of ethylene (or any other flammable 
agent) rather hazardous. The in- 
creased potency of other gases and 
volatile drugs is usually accompanied 
by increased toxicity and very often 
by high flammability. I have only 
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limited or no experience with some of 
the newer halogenated hydrocarbons 
like Trichlorethylene or trifluoro- 
bromo-chlorethane (Fluothane), but 
I have had rather ample experience 
with chloroform. From the literature 
available I would compare the phar- 
macological effects of these drugs to 
chloroform: rapid, pleasant induc- 
tion, with profound effects upon the 
myocardium and the cardiac conduc- 
tion system. For the latter reasons 
alone I would hesitate to employ 
these drugs in old people at this time 
even though they seem to be useful 
for younger patients. 


Cyclopropane has a very definite 
place in our armamentarium; its limi- 
tations are its flammability and its 
possible effects on the cardiac con- 
duction system and the so-called 
“emergence delirium” and cyclopro- 
pane shock. Recent research seems to 
indict CO, accumulation and sud- 
den shifts in the COz level, as the 
cause for these complications that had 
been thought inherent to the drug. 
With proper ventilation, either man- 
ual or by a mechanical device, we 
probably can avoid arrhythmias, 
blood pressure drops and delirium. 
We feel that cyclopropane is the drug 
of choice in the severely toxic patient 
with liver damage or metabolic aci- 
dosis. Arteriosclerotic heart disease 
without disturbed rhythm does not 
contraindicate cyclopropane, but still 
we would hesitate to use this drug in 
the presence of cardiac arrhythmias. 
We would use it more frequently in 
old patients if our surgeons could 
work without the Bovie unit. 


Ether provides good relaxation with 
adequate oxygenation at safe levels 
of anesthesia. Its drawbacks: flam- 
mability, a tendency to produce aci- 
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dosis and possible damage to liver 
and myocardium at deep levels. It is 
undesirable in diabetic or jaundiced 
patients. However, even 15 years ago 
I would have recommended ether and 
cyclopropane as the most desirable 
agents for general anesthesia. 


And at that time I would have had 
only a few good words for the ultra- 
short acting barbiturates like Pento- 
thal with their cumulative depressant 
effects, when given over a long period, 
their delayed detoxification in the 
aged and the vagal effects with laryn- 
gospasm and bronchospasm. We 
would have talked at great length 
about the fatal effects of the drug in 
deep abscesses of the neck with 
carotid body involvement. 


These limitations still exist, but the 
advent of muscle relaxing drugs has 
changed our attitude considerably. 
Ultra-short acting barbiturates un- 
doubtedly produce the most rapid and 
pleasant induction ever experienced 
by our patients. If you take care to 
inject the drugs slowly and in small 
increments and let yourself be guided 
by the patient’s response, sleep will 
be obtained without undue depression. 
Light analgesia with N»O-O. 50% or 
more and muscle relaxants will per- 
mit you to have the patient awake at 
the termination of surgery. Or you 
may supplement or replace N»O with 
small fractional doses of a narcotic, 
be it meperidine (Demerol) or alpha- 
prodine (Nisentil) alone or combined 
with one of their antidotes, like nor- 
allyl-morphine (Nalline) or levallor- 
phan (Lorfan). Theoretically, it is 
an excellent idea to combine morphine 
and its substitutes with an antagonist 
that will give full analgesia while 
abolishing the depressing effects on 
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respiration and blood pressure. But 
you should keep in mind that most 
of these “antagonists” are really 
competitive with depressing effects 
of their own when given alone, and 
that they may wear off at a rate very 
different from that of the drug they 
are supposed to neutralize, leaving 
you again with a depressed patient. 
This, incidentally applies to barbitu- 
rate antagonists like glutarimide 
(Megimide) and probably methyl- 
phenydate (Ritalin). To sum it up, 
these antagonists still require your 
undivided attention and supervision. 
Whichever drug you prefer in old 
people, you try to produce a ligit 
sleep (not anesthesia) with a fast 
barbiturate, give pain relief with a 
narcotic or analgesic and _ provide 
muscle relaxation and possibly block 
reflexes with a member of the curare 
group; keep your dosages to a mini- 
mum given at low speed. In other 
words, minimal anesthesia is quite 
well tolerated by old people, especial- 
lv if you avoid hypoxia and hyper- 
caibia through adequate ventilation. 


As previously mentioned, the need 
for adequate ventilation in the pres- 
ence of emphysema and, especially, 
when muscle relaxing drugs are used, 
makes endotracheal intubation nearly 
mandatory. To try to ventilate a 
toothless old person with receding 
jaws with either manual pressure or 
a machine through an ill fitting mask 
seems a rather hopeless task. I have 
seen sponges and other objects used 
in the mouth and around the mask 
where an easy intubation would have 
solved the problem and in addition 
reriuced the dead space about 100 cc 
and allowed for effective tracheo- 
bronchial aspiration, which is of par- 
ticular importance in oldsters. To 
avoid gastric distention during con- 
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trolled ventilation by endotracheal 
intubation alone outweighs the pos- 
sible complications from intubation. 


As to the ultra-short acting barbi- 
turates, I have no marked preference 
for any particular one. Neither Sur- 
ital, Neraval, Kemithal or Evipal dif- 
fer enough in their chemical structure 
from Pentothal to expect essential 
differences in their effects, regardless 
of the advertising claims. All produce 
sleep-like unconsciousness, none ob- 
tunds reflex stimulation at safe 
depths, nor do they provide muscular 
relaxation. All have some unpleasant 
side effects, usually due to vagal stim- 
ulation, like coughing or sneezing, and 
all can precipitate laryngo- and 
bronchospasm. 


For a muscle relaxant you want a 
drug that acts promptly and is quick- 
ly destroyed. Succinylcholine theoret- 
ically should meet these two require- 
ments ideally. Unfortunately, we 
occasionally encounter patients who 
exhibit apnea and muscle paralysis 
long after the drug has been discon- 
tinued. Nearly all of our patients who 
displayed this complication were se- 
verely emaciated from chronic infec- 
tion or neoplasms or just plain mal- 
nutrition, most of them as you might 
expect, old people. Whether there 
exists a deficiency of cholinesterase. 
so that Succinylcholine is not as 
rapidly destroyed as usual, or wheth- 
er an imbalance of some electrolytes 
is responsible, I do not know. Prostig- 
mine and Edrophonium, the curare 
antidotes, are of course useless with 
a depolarizing agent and tend to en- 
hance the paralysis—fresh blood with 
an adequate cholinesterase level 
should be helpful, but its procure- 
ment will take time, and meanwhile 
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you have to maintain your patient 
on controlled ventilation anyway. All 
our old people finally resumed breath- 
ing on their own, sometimes after 
several hours. I have not seen this 
complication with decamethonium 
(Syncurine) and rather prefer this 
drug in old people. Certain antibiotics 
like streptomycin and especially neo- 
mycin can produce a paralysis of the 
striated muscles that cannot be dis- 
tinguished from curare effects. After 
reading of several deaths following 
large intraperitoneal neomycin doses, 
we try to discourage its use in ab- 
dominal emergency surgery. 


It is our ambition to have our pa- 
tients, and especially old patients, 
awake at the end of the operation. I 
firmly believe that this aim can be 
better achieved with minimal amounts 
of the drugs discussed rather than 
with the free use of narcotic or bar- 
biturate antagonists at the end of the 
operation. If you are fortunate 
enough to have a recovery and inten- 
sive care unit available, you may 
probably turn the patient safely over 
to such a unit. We return our old 
people to the recovery room with the 
endotracheal tube in place; whether 
we insufflate oxygen by nasal catheter 
into the tube at flow rates below the 
normal nasal flow rate of 4-8 li- 
ters/min., or whether we continue 
ventilation with a Bennett or similar 
IPP unit, depends on the adequacy 
of the tidal volume. Gentle tracheal 
suction encourages deep breathing 
and coughing and we will not ex- 
tubate until the patient actively ob- 
jects to the tube. However, if you 
have to return your patient to his 
room, do not relinquish his or her 
control until an adequate tidal volume 
and a free airway are assured! 
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CONCLUSION 

We as members of the surgical 
team, have a special responsibility to 
old patients. Many of them suffer 
from advanced degenerative processes 
in vital systems and organs, but even 
the ones in good shape have a marked 
reduction of their ability to withstand 
stress and to adapt their physiological 
functions rapidly enough to such 
stress. It is our task to maintain vital 
functions, like ventilation, circulation 
and oxygenation at the best possible 
level and close to the individual pa- 
tient’s own normal values. We realize 
the cumulative effects that even small 


Death rate in 3,656 operations........................- 
Under 60 years in 2,557 operations..........................-2-..0000--+-+- 
Over 60 years in 1,099 operations............................. 

Death rate over 60 years in emergencies.................... 

(about 3 times the rate in elective procedures) 


105 


continuous vigilance will give these 
old people a fair chance of survival. 


To provide adequate oxygenation 
and to maintain all vital functions in 
an optimal state is as much our re- 
sponsibility as a relaxed and motion- 
less field of operation. I, for one feel, 
that the patient’s safety takes preced- 
ence even over the surgeon’s conveni- 
ence. I hope that I have impressed 
upon you the tremendous difference 
in the mortality rates between well 
prepared patients and the hurried in- 
tervention in depleted, toxic and over- 
medicated old people. Reference: 
Tables 2 and 3. The progress we have 
made in the last 20 years has been 


ibe iasusiiceka ciel iaiaam linia cae 2.95% 


Acatnellibasittieg mn 
Seine jaaseebeiaiiacaiscnabeniasieaaaioed 
pichebeeaibecaencasiatab ae 17% 


(Cole) 
Table #2 


1942 - 1953: 46,253 Operations 


5,450 operations in 5,075 patients 60 years and older (11.8% 


71.4% male 
28.6% female 


of patients) 
2/3 60-70 years 
1/3 over 70 years 


26.8% Status I (no complications) 
48.1% Status II 
19.6% Status III 
1.0% Status IV 
12.4% Status V 
3.8% Status VI 
0.7% Status VII 
(Corssen ) 
Table #3 


deficits in oxygen supply and blood 
replacements, electrolyte imbalance, 
over-generous medication and hydra- 
tion may have in the presence of im- 


only partially due to startling new 
discoveries; most of it has been ac- 
complished by the faithful and per- 
sistent application of knowledge that 


has been available for a long period 
of time. 


paired homeostasis. Only meticulous 
attention to the smallest detail and 
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The Role of the Nurse Anesthetist 


in Cardiac Surgery 
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INTRODUCTION 


There are many and various types 
of surgical procedures being done suc- 
cessfully today for the correction of 
cardiac and vascular anomalies. This 
has resulted from intensive research 
in the surgical as well as anesthesia 
techniques. Many articles have been 
written and published on the varicus 
techniques of management of anes- 
thesia in conjunction with experi- 
ments: but. this discussion pertains to 
the detailed management of anesthesia 
from the position of the nurse anes- 
thetist for cardiac surgery employing 
the cardio-pulmonic by-pass technique 
with the pump-oxygenator. 


ANESTHESIA 


The management of anesthesia for 
the patients undergoing intracardiac 
surgery by means of a pump-oxygen- 
ator differs in no important respect 
from the anesthetic management of 
patients for cardiovascular proce - 
dures. 


The basic principles of a properly 
administered general anesthesia are 
utilized for patients with cardiovascu- 
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lar abnormalities. These include ade- 
quate oxygenation of all tissues, the 
preservation of adequate cardiac ac- 
tion, and decreasing the irritability of 
the heart. All factors such as nausea, 
vomiting, hypotension, hypertension, 
carbon dioxide excess, or hypoxia 
must be meticulously avoided. The 
most serious anesthetic complications 
encountered during anesthesia for 
heart surgery are oxygen want, hypo- 
tension, cardiac arrhythmias, carbon 
dioxide retention, anesthetic overdos- 
age, and cardiac asystole.* 


Oxygen deficiencies are best man- 
aged by prevention. To secure this 
end result, a higher arterial oxygen 
tension is present during induction 
and intubation by giving the patient 
oxygen by mask. 

The demands of surgery often con- 
tribute as much to the problem of 
ventilation during anesthesia as the 
anesthesia itself. Foremost among 
these demands are those encountered 
during thoracotomy. For in this pro- 
cedure, the respiratory mechanism 
suffers a derangement which could 
prove fatal, if it were not for the sup- 
portive measures of the anesthetist. 
Pulmonary collapse, mediastinal shift 
and reflex activity, all contribute to 
progressive hypoxia and carbon diox- 
ide retention on a scale which has only 
recently become recognized and ap- 








preciated. The fundamental basis of 
anesthesia and resuscitation is still the 
maintenance of an intact and ade- 
quate circulatory and respiratory 
system. Any degree of deviation from 
adequacy will multiply the anesthe- 
tist’s job of maintaining vital func- 
tion, and none is more immediately 
vital than an exchange of respiratory 
gases of concentrations approaching 
normal, or better than normal levels.” 


To adequately take over a patient’s 
respirations, one or more conditions 
must be present, and these are usually 
contingent on a state of depressed ac- 
tivity.” 


Patients who undergo these opera- 
tions are not digitalized preoperative- 
ly unless they have manifestations of 
cardiac failure. They are not digita- 
lized during the operation before 
extracorporeal perfusion, because 
unknown quantities of the drug 
may be lost in the process. Indications 
for digitalis following perfusion 
include supra-ventricular tachycardia 
or unequivocal evidence of myocardi- 
al failure—pulmonary edema. V en - 
tricular tachycardia or fibrillation has 
been observed during perfusion at the 
cessation of asystole, but invariably 
reversion to a normal rhythm has fol- 
lowed electrical defibrillation. An es- 
sential feature of successful defibrilla- 
tion is adequate total perfusion at the 
time.’ 


An anesthetist should be able to 
detect conduction abnormalities of 
cardiac arrhythmias by careful palpa- 
tion of a peripheral artery and by di- 
rect vision of the heart. She should 
watch the operative field closely so 
that she is aware of causes producing 
any changes in the patient’s condi- 
tion. 
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Alterations in hemodynamics occur 
with any surgical maneuver which in- 
terferes with flow of blood into, or out 
of the heart. Such incidents occur with 
displacement of the heart from the 
pericardial bed with obstruction of an 
orifice in intracardiac exploration with 
a finger, and with cannulation or dis- 
section and torsion of the vena cavae. 
If any such action seriously interferes 
with cardiac output, it is called to the 
attention of the surgeon. Cessation of 
manipulation restores normal dynam- 
ics. Occasionally the insertion of can- 
nulae in the caval veins interferes with 
venous return or obstructs cerebral 
vascular flow sufficiently to cause 
transient alterations in the electroen- 
cephalogram. These rather often are 
observed with small children.’ 


EQUIPMENT 


The anesthesia supplies and equip- 
ment are prepared and checked the 
night preceding the morning of sur- 
gery. These consist of a gas machine, 
preferably Heidbrink or Forreger 
equipped with cyclopropane, and in- 
sufflation ether attachment if the pa- 
tient is a small child. In addition the 
usual intratracheal set with a laryngo- 
scope, two per cent lidocaine atomizer, 
plastic oro-pharyngeal airway, three 
sizes of intratracheal catheters (cuff- 
ed, if a size larger than number six 
required), and metal guides are pre- 
pared. Connectors of appropriate sizes 
to attach the intratracheal tube to the 
breathing tubes or cannister, whistle 
tip suction catheters with fingertip 
control and mouth suction tip are 
among the items available. Also pre- 
pared are a stethoscope, blood pres- 
sure set, extra luer syringes and nee- 
dles, a portable suction machine and 
rectal telethermometer. A water mat- 
tress and irrigating flasks for control- 
ling body temperature are available. 
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PREANESTHETIC MEDICATION 


Doctor Adriani has listed five reas- 
ons for ordering preanesthetic medi- 
cation: (1) psychic sedation, (2) re- 
duction of metabolic rate, (3) to 
obtain an additive effect between a 
non-potent drug and one which is 
more potent, (4) abolition of secre- 
tions from the respiratory tract, and 
(5) prophylaxis to avoid anticipated 
undesirable effects. i 


Atropine sulfate was used inter- 
changeably with scopolamine as the 
belladonna drug for the fifty cases 
which are included in this series. 
Sedation was induced by the use of 
morphine sulfate on most of the pa- 
tients while barbiturates (as Nembu- 
tal® and phenobarbital) and Demer- 
ol® (meperidine) were used for 
others. 


INDUCTION AND MANAGEMENT 


Before the induction of the anes- 
thesia, the operating room is fully 
prepared with sterile instrument table 
set up, and the suture nurse is scrub- 
bed. The defibrillator is maintained 
in the operating room and in good 
working order at all times. The sur- 
geon is present and gives the permis- 
sion to go ahead, following word from 
the blood bank that the necessary 
amount of blood for the pump and 
patient is drawn and crossmatched 
with that of the recipient. Blood is 
drawn the morning of the operation. 
That which is to be given directly to 
the patient to replace blood loss is 
citrated and used before heparin and 
after protamine sulfate have been giv- 
en. That which is to be used in the 
pump-oxygenator is heparinized. 


The induction of the patient is done 
in the anesthetic room where it is 
quiet and he is not disturbed by con- 
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versation or sights accompanying the 
operating room. Patients from the 
pediatrics department or nursery are 
brought to the surgical floor in their 
beds or cribs, and patients older than 
fourteen years of age are brought on 
stretchers by orderlies. The preoper- 
ative medication is given thirty to 
forty-five minutes prior to patients 
coming to surgery so that it has had 
a chance to produce the desired effect. 
Some children are quite apprehensive 
on arrival but this is usually relieved 
after talking with them and explain- 
ing what we expect to do. The patient 
is placed on the operating table which 
has been prepared with the water mat- 
tress. A blood pressure cuff and steth- 
oscope are applied and initial blood 
pressure, pulse and respiratory rate 
recorded. The anesthetist always has 
another anesthetist assisting her to 
keep a complete and meaningful rec- 
ord, and handle extra duties entailed 
with this type of technical procedure. 
If the patient doesn’t object to the 
face mask, and we do not wish to use 
a thiamylal induction, we prefer to 
use cyclopropane for the induction 
agent. Some older children will allow 
us to do a venipuncture for induction 
with thiamylal which is a little faster 
method and more pleasant for the pa- 
tient. With this technique it is neces- 
sary to use an adequate dose of short- 
acting muscle relaxant for intubation, 
such as succinylcholine chloride. This 
is accompanied by adequate ventila- 
tion with oxygen. After intubation the 
breath sounds are checked bilaterally 
and pulse and blood pressure noted 
and recorded. The rate and quality of 
the pulse are watched closely at all 
times. For children with small vite: 
capacity who cannot be maintained 
with the circle absorber and short 
tubes, we use the to-and-fro soda lime 
canister technique, semi-closed with 
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high flow of nitrous oxide and oxygen 
and a sufficient amount of cyclopro- 
pane to produce light level anesthesia. 
The tail end of the breathing bag is 
left partially open for exhaust of ex- 
cess gases. For anesthesia mainten- 
ance in adults we use cyclopropane 
and oxygen with closed technique, or 
with nitrous oxide using the semi- 
closed technique with manually con- 
trolled respirations from the time of 
intubation until the chest wall is 
closed tightly. 


As soon as the patient is asleep, the 
surgeon performs an intravenous cut- 
down in the right saphenous vein at 
the ankle with a number sixteen can- 
nula to insure a reliable transfusion 
route during surgery. This site is se- 
lected as being more accessible to the 
circulating nurse and less in the way 
of the surgical team. The left femoral 
artery is used for the perfusion. After 
the cut-down is finished and an in- 
fusion of five per cent dextrose in .2% 
saline is started slowly, the rectal 
thermometer is inserted, and the pa- 
tient is moved to the operating room. 
The patient is left in the supine posi- 
tion which allows for the transverse 
sub-mammary incision of the anterior 
chest wall which opens both pleural 
cavities with sternum resected. The 
sites of the two femoral arteries are 
exposed for cannulation. The leads for 
encephalogram and electrocardiogram 
recordings are inserted, and extremi- 
ties restrained. 


The temperature of the patient is 
noted and recorded frequently. If it 
rises above 100° F., cool or ice water 
is circulated through the mattress to 
reduce the temperature to within nor- 
mal limits. If it falls below 98 degrees, 
warm water, 125° F. is used to in- 
crease body temperature. A reduction 
of body temperature during perfusion 
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results from the loss of calories from 
the blood as it is circulated through 
the machine, which is at room temp- 
erature; although, the blood which is 
90 degrees or more has been kept in 
water at 101 degrees. 


Blood is administered intrave- 
nously by slow drip as soon as the 
incision is made. Hemodynamic al- 
terations due to loss of blood can be 
minimized if the amount lost is ac- 
curately ascertained and_ replaced. 
Meticulous attention therefore is 
given to the maintenance of a record 
of blood lost and replaced. The gross 
estimate of loss of blood is derived 
by adding figures for the following 
items: 

1. Weighed loss: gain in weight of 
sponges and packs received from the 
operating table during the procedure 
is accurately ascertained by the cir- 
culating nurse and recorded. 


2. Measured loss: the volume of 
blood and saline solution removed 
from the patient by the surgeon’s 
suction tip to a calibrated suction 
bottle during operation. 


3. Visual and miscellaneous: the 
volume of blood lost from the patient 
on the drapes surrounding the wound 
is estimated by the surgeon. 


The net amount of blood lost is 
computed by subtracting from the 
figure for gross loss the volume of 
saline used. The total or net volume 
of blood replaced is the actual amount 
of whole blood given to the patient 
via transfusion plus any that may 
have been given from the pump. 


Added information on blood vol- 
ume throughout the operation is pro- 
vided by the arterial and venous 
pressures. A persistently low level or 
progressive decrease in both pressures 
suggests that blood volume has de- 
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creased. During the period of actual 
perfusion the values for arterial and 
venous pressure, rate of blood flow, 
and oxygen saturation of venous 
blood provide useful information on 
the blood volume of the patient. The 
volume of blood replaced never ex- 
ceeds the measured loss. In the event 
that hypotension exists when there is 
otherwise every indication of, normal 
blood volume, we prefer to support 
the arterial blood pressure at a sys- 
tolic level of 75 mm. of mercury or 
higher with an intravenous infusion 
of Neosynephrine® or Aramine® via 
the pump. The estimated blood loss 
and replacement volume is made at 
certain stages of the procedure and 
whenever there is question as to the 
blood loss and replacement. The tally 
is made before by-pass is begun, be- 
fore it is stopped, after it is stopped, 
and after the thorax is closed. This 
final appraisal is written on the anes- 
thesia record for the benefit of the 
surgeons and the nurses in the recov- 
ery room. 


Before the atrium is clamped and 
the heart is explored digitally, heparin 
is injected intracardially or given in- 
travenously to prevent clotting of the 
biood. After the superior and inferior 
venae cavae have been cannulated 
through the atrium. and the left fe- 
moral artery has been cannulated for 
the by-pass, and all are connected to 
the pump-oxygenator, an intravenous 
injection of tubocurarine is given to 
control the patient during the perfu- 
sion. An interval of five minutes is 
allowed to elapse before the pump is 
started. The dosage of tubocurarine 
is computed on the patient’s weight 
at the rate of one milligram per five 
pounds body weight, although some- 
times this amount is not sufficient to 
obtain an absolutely quiet surgical 
field. In those instances the tubo- 


curarine has been repeated through 
the arterial side of the pump. While 
the defect is being repaired, the pa- 
tient is not ventilated except for 
slight movement of the breathing bag 
to prevent stasis of air in posterior 
alveolae. The color of the patient is 
watched and pupils are checked as to 
dilatation and reaction to light. The 
heart continues to beat during most 
of the procedures but occasionally 
when one desires to produce cardiac 
arrest, a solution of potassium citrate 
and magnesium sulphate is injected 
into the aorta, the solution perfuses 
into the coronary vessels and cardiac 
arrest occurs. If the beat does not 
return of itself, calcium chloride is 
injected as an antagonist. In _ the 
event of ventricular fibrillation, the 
defibrillator and per haps massage 
are necessary to restore the heart 
to its normal rhythm. When the 
venae cavae clamps are off, a state 
of parallel circulation exists and again 
the anesthetist ventilates the patient 
vigorously until the pump is discon- 
tinued. The blood pressure and pulse 
are readily obtained on most patients 
following resumption of circulation 
but some have been noted to develop 
peripheral vasoconstriction. making it 
difficult to ascertain them. 
Arrhythmias are prone to develop 
during the surgical closure of the sep- 
tal defect due to suturing of the atrial 
walls. The irregularities are of atrial 
origin, such as atrial premature sys- 
toles, atrial flutter, and atrial fibrilla- 
tion. There is a characteristic syn- 
drome following superior vena caval 
obstruction, and the superior vena 
cava may be obstructed during the 
closure of an atrial septal defect, 
causing cyanosis of head, face and 
upper extremities followed by marked 
venous distension of upper extremi- 
ties. Heart block, which is usually 
transient, may develop following su- 
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turing an intra-ventricular septal 
defect. 

Five to ten minutes after the per- 
fusion is completed and the venous 
and arterial cannulas have been re- 
moved, protamine sulfate is given 
intravenously to neutralize the effect 
of the heparin. The patient is not suc- 
tioned after haparinization lest the 
mucous membrane of the oral cavity 
or trachea be traumatized and bleed 
ing occur which could not be control- 
led. If suctioning is necessary, we 
wait at least thirty minutes after the 
protamine has been given. 

Most of the patients require addi- 
tional amounts of anesthetic following 


NAME OF OPERATION 


J. Am. A. Nurse Anesthetists 


the perfusion but others do not mani- 
fest signs of reaction until near the 
end of the procedure. We feel that it 
is important to have the patients 
awake and responding following ex- 
tubation. We accompany the patient, 
who is in his bed receiving oxygen, 
to the recovery room where he is 
placed in an oxygen tent. A special 
duty nurse is ready to give her undi- 
vided attention to the bedside care of 
the patient. 


During the period beginning July, 
1957 and ending July, 1958, anesthe- 
sia for fifty pump cases was adminis- 
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tered by the nurse anesthetists cur- 
rently on the anesthesia staff of the 
University of Michigan Hospital at 
that time. 


Of the total number of cases ob- 
served in the series, nineteen were fe- 
males and thirty-one were males. The 
ages ranged from eight weeks of age 
to forty-eight years of age, and 
weights ranged from 7 pounds 9% 
ounces to 177 pounds. 


The amount of blood lost during 
surgery varied from 230 cc. to 2500 
cc., depending on the size of patient, 
type of operation and length of time 
the pump was on. 


Cardiac arrest was induced in five 
of the patients with potassium citrate 
and magnesium sulfate solution and 
all recovered satisfactorily after the 
drug was detoxified. One patient de- 
veloped ventricular fibrillation and 
another had cardiac arrest. Three of 
the patients expired a few hours fol- 





























SER 

grr 52 
lowing surgery but they were very 
poor risks. One patient during closure 


of defect developed a heart block 
which was transient. 


AGES 


The accompanying graphs serve to 
illustrate some data collected from 
the anesthesia records: 


1. Graph showing names of opera- 
tion and number of patients in each 
category. 


2. Graph showing age of patients 
and number of operations performed 
in each age group. 


3. Graph showing number of cases 
and length of time the pump was on 
during procedure. 


4. Graph listing various techniques 
used and agents employed in each. 

Tubocurarine was used in 45 cases 
while the pump was on, and anileri- 
dine (Leritine) was used on one. 

Thiamylal 2% was used for induc- 
tion on thirteen cases. 
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Patients with cardiac disease toler- 
ate heavy preliminary medication and 
deep anesthesia very poorly. 

Oxygen is the one gas that must be 
adequately administered to preserve 
cardiac action and life. Endotracheal 
catheters are essential to maintain a 
patent airway during anesthesia for 
cardiac surgery because it is necessary 
to control respirations. 

The most important person is the 
patient, and every member of the 
team, surgeon, anesthetist and nurs- 


of this concept. It is imperative that 
the anesthetist has had sufficient ex- 
perience in thoracic surgery anesthe- 
sia before accepting the responsibility 
involved with open heart surgery. 
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Spinal Anesthesia: Postanesthetic Complications 


Part Il 


- John Adriani, M.D.* 


New Orleans, Louisiana 


NEUROLOGICAL COMPLICATIONS 


Some of the most dreaded compli- 
cations of spinal anesthesia are the 
neurological complications. Fortu- 
nately these are rare, but they are 
distressing and disabling when they 
occur. Neurologic complications oc- 
curring after spinal anesthesia are: 
(1) Headache, (2) cranial and other 
nerve palsies, (3) paraplegia and 
other afflictions of the cord due to 
myelitis, trauma and other factors, 
(4) infections of the cord and its 
coverings due to bacterial contami- 
nation, and (5) sterile inflammation 
of the meninges due to drugs. 


HEADACHE 


Headache following lumbar punc- 
ture is distressing and annoying, but 
is neither dangerous to life nor per- 
manent. Much has been written 
about its etiology. It is well estab- 
lished that it is caused by the loss of 


* From Department of Anesthesia, Charity 
Hospital and Departments of Surgery, Schools 
of Medicine, Louisiana State and Tulane Uni 
versities. 

Presented at the Annual Meeting. American 
Association of Nurse Anesthetists, Chicago, Au 
gust 20, 1958. 


cerebrospinal fluid from the perfo- 
ration of the dura by the needle. 
The use of small gauge needles is 
advocated to reduce the incidence of 
headache. These headaches are char- 
acterized by a reduced spinal fluid 
pressure. Headaches may also be re- 
flex in origin due to meningeal irri- 
tation (meningismus) from chemical 
irritation by the drug. These are 
often associated with an increased 
spinal fluid pressure. The incidence 
oi headache is apparently higher in 
obstetric patients because the alter- 
nate increase and decrease of intra- 
abdominal pressure is transmitted to 
the peridural veins via the abdominal 
veins. The spinal fluid pressure 
around the cord is increased with 
each uterine contraction by this 
“milking” action around the arach- 
noid. The fluid is then forced out of 
the perforation. 

Post-lumbar puncture headache is 
easily diagnosed. Usually it appears 
the first day after the spinal anes- 
thetic was given. It is throbbing in 
character, and is distributed behind 
the orbits, the frontal area or in the 
occipital region. Occasionally it is 
felt in the back of the neck. Nausea 
may be present. It is aggravated by 
a change in position. particularly 
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when the patient sits up after reclin- 
ing. The type due to meningeal irri- 
tation is ordinarily confined to 
posterior aspect of the neck and is 
aggravated by flexing the head, back 
or even the legs. No fever is associ- 
ated with post-spinal headache. Or- 
dinarily a headache lasts three or four 
days and then gradually recedes. In 
more persistent cases, it may last ten 
days or more. Obstinate cases have 
been known to last for months; how- 
ever, this is uncommon. 


The numerous therapeutic proce- 
dures which have been suggested for 
relief of headaches are directed to- 
wards restoring the hydrodynamics 
of the cerebral spinal fluid to normal. 
Hypotonic solutions are administered 
to promote the secretion of cerebral 
spinal fluid. Drugs which decrease 
urinary output, such as pituitary ex- 
tract, or drugs which cause retention 
of fluid, such as the adrenal hormones 
(Cortisone) have been advocated. 
Direct replacement of the fluid in the 
subarachnoid space by injection of 
normal saline promptly relieves the 
headache for periods of several hours, 
several days or even permanently. 
The injection must be repeated a 
number of times before complete re- 
lief is obtained. The peridural injec- 
tion of saline has been tried also and 
has met with some success. The intra- 
caudal injection of 25 to 30 cc. of 
saline is as effective as the peridural 
injection. Usually one or two injec- 
tions at 12 to 24 hour intervals will 
suffice. Vasodilating drugs have been 
administered to increase the blood 
flow through the choroid plexus, 
thereby increasing the formation of 
cerebrospinal fluid. Nicotinic acid, 
intravenous alcohol and the nitrates 
are drugs with such an action but 
none of these has yielded dramatic 
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results. Each has at various times 
proved partially or completely suc- 
cessful. 


CRANIAL NERVE INVOLVEMENT 


Palsies of the cranial nerves are 
also associated with loss of cerebro- 
spinal fluid and spinal headache. The 
nerve most commonly involved is the 
sixth (abducens). Several days after 
the spinal anesthetic the patient com- 
plains of double vision (diplopia). 
The cushioning effect at the base of 
the brain is lost when spinal fluid is 
lost. The pressure of the brain upon 
the base of the skull causes the trac- 
tion of the dura and the vessels and 
produces the headache. In addition, 
traction on the cranial nerves results. 
The sixth nerve is the longest and 
the slenderest of these and is easily 
traumatized. The diplopia is transi- 
ent, lasting several weeks to months. 


Direct connections have been dem- 
onstrated between the labyrinth and 
the subarachnoid space. Loss of 
spinal fluid, therefore, causes dis- 
turbances of fluid pressure in the 
labyrinth which may cause dizziness 
and possibly deafness. 


CaAuUDA EQUINA SYNDROME 


The most serious complication of 
spinal anesthesia is paralysis of the 
extremities (paraplegia) often called 
the “‘cauda equina syndrome.” The 
symptoms are referable to the area 
supplied by the nerves composing 
the cauda equina. The onset and 
symptoms of the syndrome follows 
no set pattern. In some cases the spi- 
nal anesthetic is induced successfully 
and is uneventful during the opera- 
tion but the block merely fails to 
disappear within the usual time. The 
patient remains paralyzed. In others, 
the patient complains of excruciating 
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pain as the drug is injected. Shock 
and coma follow from which the 
subject recovers hours later with a 
fully established paraplegia. In others 
the patient is returned to bed appar- 
ently in good condition. Several hours 
later shock with coma supervenes, 
from which the patient recovers with 
a paraplegia. In others the patient 
recovers fully from the anesthetic, 
and days later notices weakness, 
numbness, and other sensory changes 
in the extremities. The neurologic 
changes gradually become worse un- 
til paralysis is complete. Foster Ken- 
nedy described a chronic arachnoid- 
itis which he assumed to be due to 
spinal anesthesia. The symptoms 
were delayed from six months to a 
year after the spinal anesthetic had 
been administered. Evidence is begin- 
ning to appear that, in these cases, 
the spinal anesthetic is incidental to 
a slowly developing arachnoiditis. 


Irrespective of the manner in which 
the syndrome develops, the patient 
is paralyzed below the waist, develops 
fecal and urinary incontinence, con- 
tractures, atrophies and other mani- 
festations of damage to the cord. In 
the milder cases the symptoms may 
recede after a few weeks and the pa- 
tient recovers both motor and sensory 
function. In others the symptoms per- 
sist or become worse for several weeks 
and then remain stationary. As a 
rule, paraplegias which fail to im- 
prove after five or six months are 
permanent. Recovery, if it occurs, 
is usually complete within five or six 
months. 


Fortunately this complication is 
rare. In eighteen years’ experience 
at the Charity Hospital, in which ap- 
proximately 35,000 spinal anesthetics 
have been administered using pro- 
caine, tetracaine and dibucaine, no 
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major neurologic complication has 
developed. Others who have compar- 
able series report the same experience. 
Reports of three or four paraplegias 
in series as small as five or six hun- 
dred spinal anesthetics have been 
made. The workers reporting such a 
high incidence should critically re- 
view their technique and examine the 
drugs used in order to eliminate the 
cause of their difficulty. 


The etiology of the cauda equina 
syndrome is not known. The inci- 
dence is no higher with the longer 
lasting, more potent drugs than with 
the short acting. It occurs no more 
frequently with tetracaine (Ponto- 
caine) or dibucaine (Nupercaine) 
than with procaine. Reproduction of 
the cauda equina syndrome in ani- 
mals has been successful only when 
concentrated solutions have _ been 
used. Some workers feel that the con- 
centration rather than the total dos- 
age is the most important factor. 
Data in support of this contention is 
not adequate. Neurologists feel that 
pre-existing neurologic disease, such 
as spinal cord tumor, degenerations 
of the cord, myelitis, etc. are aggra- 
vated. There is no data to support 
the belief that these drugs aggravate 
a pre-existing disease of the spinal 
cord, such as tabes, old poliomyelitis, 
combined degeneration and so on. 
Nonetheless, one should avoid spinal 
anesthesia in these cases. Trauma to 
the cord by the spinal needle has been 
incriminated. This may occur when 
the lumbar puncture is performed 
above the second lumbar vertebra. 
In the majority of patients the cord 
ends between the first and second 
lumbar vertebrae. In less than 10% 
of patients, the cord extends below 
the second lumbar vertebrae. If one 
confines the area of puncture below 








the second lumbar this complication 
is averted. 


The caustic solutions used for cold 
sterilization of ampules of drugs may 
pass into the ampule through micro- 
scopic cracks. The American Society 
of Anesthesiologists passed a resolu- 
tion at their annual meeting in 
Kansas City in 1956 that spinal anes- 
thetic drugs should be autoclaved and 
frowned upon the cold sterilization 
technique. One, thus, is now obligated 
to follow the custom whether or not 
he agrees. Detergents and other ma- 
terials used for cleaning needles have 
been incriminated as the cause of 
neurologic changes. Some experimen- 
tal evidence supports this contention. 
The wrong drug has been injected 
and caused injury. Ampules contain- 
ing mercurial diuretics have been 
mistaken for the local] anesthetic 
and were inadvertently injected intra- 
thecally with serious consequences. 
Precipitation of the local anesthetic 
drug when it comes into contact with 
the alkaline spinal fluid has been sug- 
gested as a possible cause of damage. 
Allergy is invariably mentioned in 
discussions of reactions involving 
drugs. It is possible, but not probable 
that allergy plays a role in causing 
the syndrome. The fear of this syn- 
drome, rare as it is, with its possible 
medicolegal consequences, is limiting 
the general acceptance of spinal 
anesthesia. 

One must remember that neuro- 
logical complications may follow an- 
esthesia other than spinal. Paraple- 
gias, palsies, and meningeal infections 
have also been reported after general 
anesthesia. Pre-existing neurologic 
disease, such as tabes, combined de- 
generation and multiple sclerosis may 
be the causative factor. Thrombosis 
oi the spinal artery may occur post- 
operatively incidental to the opera- 
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tion and not related to anesthesia. 
Neurologic sequelae are more fre- 
quent after the use of the continuous 
or serial spinal anesthesia, than the 
single injection technique. 


MENINGEAL INFECTIONS 


Infection of the meninges results 
from contamination. It is possible 
that an unrecognized pre-existing in- 
fection becomes manifest after the 
block and that the spinal anesthetic 
was incidental to the infection. The 
meningococcus is the most common 
organism found under these circum- 
stances. The staphylococcus is the 
organism found when contamination 
is due to poor technique. The patient 
develops the classical signs of men- 
ingitis several days after the block. 
The diagnosis is made by examina- 
tion of the spinal fluid. Epithelium 
from the skin and connective tissue 
from the interspinous ligaments has 
been identified in the spinal fluid. 
Presumably it is pushed into the 
subarachnoid space by the needle. 
Thorough cleansing of the skin at 
the site of puncture is important. In- 
fection may result from improperly 
sterilized glucose, local anesthetic 
solutions, needles, gloves or drapes. 


BACKACHE 


Backache is not a neurologic com- 
plication. However, it is one which 
is occasionally. encountered after spi- 
nal anesthesia and considered along 
with neurologic complications. The 
etiology is difficult to determine. It is 
possible to advance the needle too 
far and traumatize a disk and cause 
herniation. Trauma to the interspi- 
nous ligament may occur also and 
cause backache. The periosteum may 


(Continued on Page 131) 
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We Must Walk Together 


Janet M. Geister, R.N. 


Chicago, Illinois 


- 


Nurse anesthetists are first of all 
professional nurses. Specialization 
has not dimmed their sense of re- 
sponsibility for the purposes of nurs- 
ing nor their abiding faith in its 
ideals. Hence my comments are 
directed to you as members of the 
nursing profession. The challenges 
and problems of nursing are at an 
unprecedented high. As a profession 
we urgently need not only a fuller 
perspective on our place in today’s 
health program, but stronger convic- 
tions to guide us in setting up long 
term goals. We need a greater unity 
within our ranks in our moves toward 
these goals. 


The primary issue before the pro- 
fession is not personnel shortages, or 
the complexities of nursing education, 
or nurse welfare; these are problems. 
The issue is the need for greater soli- 
darity in our approach to our respon- 
sibilities. Today our force is too 
diffused; we walk in too many direc- 
tions; we talk to and at, but not 
enough with each other. Our struggle 
for independence was long; diffusion 
of our forces can jeopardize our right 
to decision. It can make us vulner 
able to control by others. Old ideas 
about “handmaiden” service and ap- 
prenticeship die hard. We need to 
mobilize better our mental and spirit- 


ual powers, in order that we protect 
the standards representing our ideals 
in patient care. 


By a generous estimate only half 
of the nurses in active practice belong 
to any professional nurses or nursing 
association; the remaining half walk 
alone, their ideas and ideals of no 
help to the profession. Three of our 
five national associations are devoted 
to specialties of a highly intensive 
nature. They are isolated, as associ- 
ations, from participation in profes- 
sional affairs, not for lack of interest, 
but because the 1952 structure re- 
organization made no provision for 
their participation. 


Our two leading national associa- 
tions—the American Nurses Associ- 
ation and the National League for 
Nursing—work together on a planned 
division of activities. But this division 
was based on activities already under 
way and on the new objectives indi 
cated in modern trends. Beyond esti- 
mating trends in demand, however, 
nursing has taken no long, searching 
look into the scene ahead. 


Professional nursing in this country 
has come a long way in a short time. 
Its whole life of less than 90 years 
has been lived in the most revolu- 
tionary changes in medical history. 








120 


It has moved from a nebulous appren- 
ticeship to professional status. It has 
moved outward from its single bed- 
side service in the hospital into an 
impressive variety of services to 
fellowmen wherever they are. In its 
practices and curriculum it has kept 
abreast of medical advances. It has 
developed specialties that demand 
high skills and judgment. It has in- 
tegrated with health movements and 
become essential to all health 
projects. 


Nursing has achieved well. But the 
time is come for it to take its second 
breath. Along with all mankind, nurs- 
ing has entered a new era, rich alike 
in promise and problems. Because 
distances have been annihilated, the 
world is now one community—and 
the great need today is for men of 
all races and cultures to learn new 
lessons in cooperation. “A new type 
of thinking is essential if mankind 
is to survive and move to higher 
levels’, said the great scientist, 
Einstein. 


Just so is it with nursing, a branch 
of the health world, which too has 
become one community. With us, too, 
a new type of thinking is essential, 
if not for actual survival, certainly 
for the fulfillment of the profession’s 
high purposes. And this new thinking 
must begin with the individual in 
order to permeate the associations 
through which the profession makes 
it progress. 


We have been breathlessly busy 
with the business of sheer growth, 
of meeting pressures for more nurses, 
more skills, new kinds of services— 
and of getting the day’s work done. 
Our thinking has been held in leash 
by the lingering tradition that passive 
obedience is the mark of a good nurse 

-a tradition that too often brought 
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penalties to creative thinking. Too, 
nursing is intensive work that has 
focused our thinking on its hows— 
how to educate nurses, how to nurse, 
how to get more nurses, how to get 
the work done. This preoccupation 
with doing has blurred our under 
standing of some of the whys of our 
doing and when we make major 
moves without such understanding we 
build up trouble. 


In the early 30’s for example, a 
series of events and movements 
brought overwhelming work loads 
and new responsibilities to hospital 
nurses. The success of the Blue Cross 
plan brought in a huge influx of pa- 
tients. By that time doctors had 
transferred much of their practice to 
hospitals and their offices. Early am- 
bulation and a wealth of new pro- 
cedures quadrupled the orders on the 
books. Care became intensified and 
fast as patients moved in and out at 
a greater pace. 


We did not ask if al/ this hospital- 
ization was so necessary that profes- 
sional nurses’ care of patients must 
be thinned almost to the vanishing 
point. Nor if it was so necessary that 
thousands of nurses’ helpers must be 
brought in in order to get the work 
done the majority of the helpers 
utterly untrained in any of the dis- 
ciplines of patient care. We weren't 
ready to ask these and other ques- 
tions. Instead we bent to the task— 
and nurses’ job satisfactions almost 
disappeared, while patients’ com- 
plaints of impersonalized care mount- 
ed. Above all, the close nurse-patient 
relationship so vital to good care, was 
seriously disturbed. It will take a 
long time to clear away the troubles 
created by the headlong rush of those 
20 years. 
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We now face a more complex world 
in which the potentialities for both 
progress and trouble are greater than 
ever before. Today’s major health 
problem is chronic disease with its 
long and multiple demands. Today’s 
major health purposes are the fullest 
possible restoration of the ill and 
handicapped, and prevention of dis- 
ease. Progressive care is tle objective 
in today’s approach. Its aim is to 
classify and serve patients according 
to their individual needs for care, in 
contrast to the traditional routines 
that brought bed care, meals on trays, 
et cetera, alike to all. The hope is to 
improve care, cut costs, and to use 
nursing service more effectively. 


Present experiments in intensive 
and self-care units and long-term fa- 
cilities are marks of the trend. The 
USPHS recommends that progressive 
care be organized around five basic 
approaches — intensive care, inter- 
mediate care, self-care, long term 
care, and home care. There are many 
implications for nursing in this plan. 
The spread of patient care facilities 
in both the hospital and the com- 
munity will call for more nurses and 
more types of nursing. The movement 
will receive strong impetus if Blue 
Cross benefits will cover convalescent 
and nursing home, home care and 
some aspects of out-patient care by 
the early 60’s—as Blue Cross’s presi- 
dent, Basil McLean, predicts it will. 


The nursing problems involved in 
these moves are interrelated with 
other major problems, such as those 
of nursing administration, relation- 
ships, communications, nursing edu- 
cation, accreditation, licensure, and 
public relations, and legal protections. 
The need for new thinking among 
nurses and for greater cohesion and 
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for participation in planning, becomes 
more pressing. Almost ten years ago 
Dr. Earl S. Johnson’ charged: 
“Nursing must act more boldly. It 
must have a mind and it must speak 
it clearly and forcefully. It must in- 
itiate more and follow less. It must 
do this because, of all the professions 
serving the health of the people, it 
is closest to the people.” It is time 
to heed him. Nurses, “closest to the 
people”, must share in the planning 
as well as in the doing. Progressive 
care, for example, can become a bless- 
ing to the patient, but it can also 
become just another form of assem 
bly line care. We need to help safe- 
guard the patient as well as our own 
standards. 


How do we create new thinking? 
How do we mobilize the judgments, 
ideas and ideals of thinking nurses, 
whatever field they represent — and 
from them develop convictions and 
objectives? The questions have espe- 
cial pertinence at this time since the 
ANA has re-opened the 20 year old 
discussion on one overall national 
association “for nurses and nursing” 
and recommends action in learning 
how it can be done. The purpose is 
to create greater unity. The 1946- 
1950 costly and concentrated consid- 
eration of reorganization plans ended 
in a draw. 


Why did the long efforts to create 
one overall association fail? Chiefly, 
I believe for three reasons. The plan- 
ners put the cart before the horse 
trying to build the vehicle before 
they knew what it had to do. The 
expanded responsibilities of nursing 
make it essential that we take stock 
of our new position, broader purposes 


1 Johnson, E. S.: Some Unfinished_ Business 
in Nursing. Am. J. Nursing, 50:73, Feb. 1950 
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and larger problems, before we shape 
the instruments needed for action. 
Further, the plans were built on the 
assumption that only through mass 
ing all nurses together can we get 
the professional solidarity we need. 
Third, the planners did not recognize 
the rise of specialist groups, a sub- 
stantial part of the nursing force, 
whose internal affairs demand a 
larger degree of self government than 
can be provided within a_ parent 
association. 


Will the present move for one na- 
tional association fail too? I believe 
so, and for good reasons. First be- 
cause NLN, supported by state 
league presidents. politely but firmly 
declined ANA’s invitation to create 
a joint committee to learn how to 
form one organization. NLN’s opin- 
ion was that the functions of ANA 
and NLN “seem best achieved 
through the two organizational struc- 
ture.” It would seem unjustifiable 
for any reason to interrupt NLN’s 
present pace, and to re-align the 
positions and powers of its divisions 
and departments in another body. Its 
remarkable growth in seven years, 
the sweep of its activities and 
achievements, and the confidence it 
has inspired in its members, allies, 
and in the foundations which under 
write much of its research, all indi- 
cate that it is meeting vital needs. 


Another reason for believing the 
effort will fail is that the reasons ad- 
vanced for so costly a change are too 
vague to carry much weight. They 
have not been clearly identified and 
documented. The complaint of ‘“du- 
plication” brings the question- 
where? In the subject matter of meet- 
ings? Is there a major subject related 
to patient care that isn’t many-sided 
—the concern in some aspect of every 
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group in nursing? What other kinds 
of duplication exist? Two payments 
of dues? It seems incredible that so 
trivial a reason could be advanced 
for urging so mighty a change. 


A fact that apparently has not 
been studied is that no other major 
profession has been able to enclose 
all its activities in one overall na- 
tional association. Nursing’s small 
handful of five national associations 
contrasts sharply with the 150 na 
tional medical societies open to doc- 
tors, the 75 open to engineers, and 
the scores open to educators. Further. 
the proponents fail to recognize that 
the growing demands for greater 
skills in all areas of human activity 
intensifies the trend toward more spe- 
cialists, and more specialist associa- 
tions. The number in all areas is 
growing steadily. 


It is only natural that specialists 
in highly skilled fields set up their 
own associations. They have internal 
situations and problems that they 
alone can fully understand. They 
know what must go into their stand- 
ards of education and practice. They 
have relationships with groups in 
other fields that require a freedom of 
action that only full self government 
can provide. Thus, a primary reason 
for setting up specialist associations 
is to insure full autonomy in internal 
affairs. Organized as sections in a 
larger body their autonomy must of 
necessity be limited, and their basic 
policies must fit those of the parent 
body. 


Nursing needs something more po- 
tent than massed numbers to create 
unity. It is the meeting of minds and 
spirits on objectives common to all, 
regardless of how many associations 
are represented. We see recognition 
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of this fact in the growing number 
of joint meetings in which a variety 
of associations discuss a common 
problem. A Chicago meeting on 
“What is Good Nursing Care?” 
brought out a record crowd, showing 
the wide range of interest in the sub- 
ject. The meeting was held under the 
aegis of the Chicago and Northeast- 
ern League for Nursing, and spon- 
sored by two sections of District 1, 
Illinois Nurses Association, and the 
Chicago Council on Community 
Nursing. It was typical of many sim- 
ilar events. 
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That is the kind of unity that 
forms the convictions that lead to 
action. It is the kind we need in nurs- 
ing. It’s the unity in which the spe- 
cialist groups can participate freely, 
yet retain control over internal af- 
fairs. It’s the kind of unity that can 
consolidate for the common good the 
competence, judgment and good will 
within nursing. It can be achieved 
without costly, wearying discussions 
of framework and bylaws. Its cost is 
not in dollars but in new thinking— 
and if we will, we can have it to- 
morrow. 
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Stress, Adrenal Cortical Insufficiency, 
Anesthesia and Hydrocortisone 


Betty LaBerge, C.R.N.A.* 
Detroit, Michigan 


REVIEW OF THE ADRENAL GLANDS 
The adrenal glands are two small 
bodies lying behind the peritoneum; 
immediately above and anterior to 
the upper end of each kidney. Nerve 
supply consists of preganglionic fibers 
of the thorocolumbar division (via 
the splanchnic nerves), the vagus, 
and phrenic nerves. The left adrenal 
is usually slightly larger than the 
right. These glands are composed of 
two different distinct parts; the ex- 
ternal portion, or cortex, and the in- 
ternal portion, or medulla. The med- 
ulla secretes the hormone adrenalin, 
which contains norepinephrine. The 
cortex secretes approximately thirty 
steroid compounds, but exact physi- 
ological function of all these com- 
pounds has not yet been determined. 
Some of these functions include; 
electrolyte and water balance, capil 
lary permeability, carbohydrate, pro- 
tein and lipid metabolism, resistance 
to stress and toxins, growth, lacta- 
tion and pigmentation, gonadal and 
renal function. Hydrocortisone ac- 
counts for about 80% of the circu- 
lating corticoids, corticosterone for 
20%, and aldosterone for less than 
1%. In both animal and human 
adrenal vein blood the major corti- 
coid found is hydrocortisone. This 
report will discuss this steroid further. 


*Staff Anesthetist, Grace Hospital, Detroit, 
Michigan. 


A steroid may be defined as a 
group name for compounds which 
resemble cholestrol chemically, and 
contain a hydrogenated cyclopento- 
phenantrene ring system. The steroid 
field of organic compounds consists 
of sterols, bile acids, sapogenins, sex 
hormones, cardiac glycosides, and 
adrenocortical hormones. 

Hydrocortisone, Compound F., and 
plasma 17-hydroxycorticosteroid are 
terms for the same steroid. Metabo- 
lites of this steroid are excreted in the 
urine, mostly as conjugates of glu- 
couronic and sulfuric acid, or in its 
pure form. The intermediate metabo- 
lism of cortisone is only partially 
known, but excretion of the adminis- 
tered dose is nearly complete within 
12 hours. Metabolic effects of the 
glucocorticoids (to which hydrocor- 
tisone belongs) are: 1) maintenance 
of the hemostatic renal electrolyte 
mechanism, 2) elevation of blood 
sugar, 3) increase liver glycogen, 4) 
increase nitrogen loss, 5) counter- 
action of insulin activity, 6) reduc- 
tion of capillary permeability. 

In response to stress, activity of 
the adrenal cortex is greatly increased 
—probably in the following manner. 
Stress stimulates the higher brain 
centers (via the anterior hypothalmic 
nuclei), to stimulate the anterior pi- 
tuitary, which then releases the adren- 
ocorticotropic hormone (A.C.T.H.). 





May, 1959 


This in turn stimulates the adrenal 
cortex to release adrenocortical ste- 
roids. Practically nothing is as yet 
known of the mediator which triggers 
response of the pituitary. In the stress 
syndrome, the factor of circulating 17- 
hydroxycorticoids is important be- 
cause the tissue corticoids are used 
first, and the resultant lawering in 
concentration gives stimulus for the 
A.C.T.H. release. Therefore, as the 
level of hydrocortisone rises, a “feed 
back” signal to the pituitary results 
in cessation of A.C.T.H. production. 
During stress there is an increased 
output of epinephrine as well, which 
also stimulates the production of 
A.C.T.H. in a manner unknown at 
present. It is believed that epine- 
phrine plays some part in the early 
phase of the alarm reaction. 


The stress syndrome responds to 
any form of stimuli which causes 
change in the external, or internal 
environment of the patient. Opera- 
tion, anesthesia, physical injury, 
muscular exercise, exposure to ex- 
treme heat or cold, drugs, acute in- 
fection, emotional or psychic trauma, 
or hemorrhage, result in increased 
production of corticoids either sec- 
ondarily to an increase in A.C.T.H., 
or, as a result of direct stimulation 
of the cortex with epinephrine (via 
the sympathetic nervous system). In- 
creased amounts of corticoids are 
necessary for the maintenance of 
fluid and electrolyte balance, carbo- 
hydrate metabolism and vasomotor 
tone. In adrenalectomized animals, 
normal sympathetic activity is still 
present, but muscle in the anterior 
wall appears unable to respond to 
sympathetic nerve impulse, or to top- 
ical application of norepinephrine. 
Responsiveness to norepinephrine can 
be restored by topical application of 
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aqueous adrenalcortical extracts. If 
the adrenal cortex does not increase 
production and release of corticoids 
in response to stress, a state of adre- 
nalcortical insufficiency, or so-called 
“adrenal shock” may ensue. The 
usual signs of adrenal cortical insuf- 
ficiency are persistent hypotension to 
shock levels with failure to respond 
to adequate blood replacement and 
vasoconstrictors, respiratory depres- 
sion, and a prolonged reaction time 
after anesthesia. 


Adrenal cortical hypofunction 
should be anticipated in patients who 
have been chronically ill, who have 
a disease of the adrenals, or who have 
been on any type of steroid therapy. 
Adrenal cortical atrophy can occur 
secondary to corticosteroid therapy. 
Since it is believed that the concen- 
tration of the corticosteroids in plas- 
ma controls output of A.C.T.H. by 
the pituitary, exogenous cortisone (by 
increasing plasma steroids) depresses 
production of A.C.T.H., and thereby 
may cause atrophy of the adrenal 
cortex. There is evidence that atrophy 
can occur after only 25 mgm of cor- 
tisone daily for five days, and adrenal 
suppression may persist for an in 
definite time. Therefore, any patient 
who has received steroid therapy for 
an appreciable period must be con- 
sidered as susceptible to acute adre- 
nal cortical insufficiency, and should 
be given prophylactic steroid therapy. 
Patients who have had steroid ther- 
apy within one year prior to elective 
surgery should receive prophylactic 
doses of cortisone, or hydrocortisone, 
intramuscularly starting 48 hours 
prior to surgery. Adrenocortical in- 
sufficiency may occur in spite of these 
measures. Patients with signs of ad- 
renal hypofunction, when subjected 
to stress, will generally react favor- 
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ably and rapidly to the intravenous 
administration of hydrocortisone. 


The danger of adrenal cortical in- 
sufficiency is great enough to warrant 
routine questioning of patients prior 
to surgery regarding previous steroid 
therapy. 


Except in cases of extreme emer- 
gency, hydrocortisone is contraindi- 
cated for the following groups of 
patients: 


1) tuberculous patients — hydro- 
cortisone has an inhibitory ef- 
fect on the function of fibro- 
blasts and granulation tissue, 
and decreases the body’s re- 
sponse to infection. 

2) patients with chronic nephritis 
—sodium retention may occur, 
causing increased retention of 
water and edema. Inability of 
the nephrotic patient to diurese 
requires caution. 

3) acute psychotics—an unpredict- 
able variety of reactions may 
be produced; ranging from eu- 
phoria, mental excitement, or 
restlessness, to depression, or 
frank psychosis. 

4) Cushing’s Syndrome — caused 
by an already overactive adre- 
nal gland. 

5) peptic ulcer patients—adminis- 
tration of adrenocortical ste- 
roids Causes an increase in 
hydrochloric acid and _ pepsin 
secretion, and delays healing. 

6) those having congestive heart 
failure, or hypertension — be- 
cause electrolyte and fluid re- 
tention may occur. 

7) diabetics — given this steroid 
these patients will manifest an 
increase in glycosuria, and hy- 
perglycemia (controllable by 
increasing insulin dosage). 
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In addition, hydrocortisone therapy 
prevents localization of infection by 
depression of the body’s anti-inflam- 
matory response, interferes with 
wound healing, seems to depress the 
host defense mechanism against in- 
fection, may actually disguise the 
symptoms of an acute disease, and 
increases the incidence of thrombo- 
embolism. 


A study of the effect of anesthesia 
on plasm levels of circulating 17-hy- 
droxycorticosteroids was conducted 
at the University of Colorado School 
of Medicine by Virtue et al.* Follow- 
ing are some of the facts reported. 


In their study, seventy patients 
were used, ranging in age from 5 to 
81 years, and whose operations varied 
from minor to extensive major pro- 
cedures. Of these seventy patients, 
thirty-five were maintained on ether, 
fifteen received thiopental—nitrous 
oxide, ten received cyclopropane, and 
ten were given spina] anesthesia. 
Plasma samples were drawn before 
induction, after one hour of anesthe- 
sia, and after one hour of surgery. 
Various tests were performed to deter- 
mine the levels of the free 17-hydroxy- 
corticosteroids, and of conjugated 
steroids. Preoperative medications, or 
apprehension did not appreciably al- 
ter the preanesthetic plasma levels 
of the steroid. It was shown that the 
administration of cyclopropane, thio- 
pental—nitrous oxide, and spinal an- 
esthesia did not appear to effect any 
significant degree of adrenocortical 
activity during the period of anesthe- 
sia. Of these thirty-five patients, only 
three showed any appreciable rise in 
the corticoid levels, two under ponto- 
caine spinal, and one under thiopen- 
tal—nitrous oxide. In contrast, fifteen 
of the thirty-five patients receiving 
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ether had a definite rise in the plasma 
corticoid levels. Thus, the study re- 
vealed that although increased adre- 
nal activity may occur during ether 
anesthesia, the response is not uni- 
form. Under spinal anesthesia the 
afferent impulses are blocked from 
most of the body, and the surgical 
field; therefore, there might not be 
a stimulation of the adrenals. This 
indicated then, that ether produces 
the greatest rise in hydrocortisone 
levels, while cyclopropane, and thio- 
pental—nitrous oxide produced the 
least of the general anesthetics. In 
addition, none of the inhalation agents 
suppressed the response of the adre- 
nal cortex to the trauma of surgery. 
Surgery caused a significant rise in 
these levels in all the patients, and 
the values rose even more following 
surgery. Anesthesia appeared to be a 
minor form of stress, while surgery 
appeared to be a major stress. The 
normal patient reacts favorably by 
increasing adrenal activity, while the 
patient who comes to surgery with 
inadequate adrenal activity may be 
unable to meet the challenge of any 
stress, and may develop fatal circu- 
latory complications. 
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In conclusion, the importance of 
knowing a patient has had previous 
steroid therapy within a year is 
stressed. With this knowledge, adre- 
nocortical insufficiency can be antici- 
pated and handled promptly by 
administration of intravenous hydro- 
cortisone if necessary. Team work 
between medical doctor, surgeon and 
the anesthetist is important in coping 
with a problem on which many ques- 
tions are still to be answered. 
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No CAUSE OF ACTION FOR PATIENT’S 
FaLL FROM HospitaAt BeEp 
WITHOUT PROOF OF NEED FOR 

SipE RalI.s 


This is an appeal from a final judg- 
ment based on a directed verdict in 
a negligence action. Marie M. Marsh 
sued the City of St. Petersburg for 
injuries sustained when plaintiff fell 
out of bed while a patient in defend- 
ant’s hospital. At the conclusion of 
plaintiffs evidence at the trial, the 
trial judge directed a verdict for de- 
fendant. Plaintiff appeals. 


Plaintiff, a seventy year old woman, 
suffered a heart attack at about 
twelve noon on May 7, 1955. Her 
doctor gave her a sedative and had 
her removed to defendant’s hospital. 
She arrived at about 12:50 p.m. 
Plaintiff does not remember anything 
that occurred between the time she 
received the sedative and about five 
a.m. the next morning, May 8, 1955. 
At that time she awoke in her hospital 
bed, and realized she was vomiting 
and gagging. She attempted to ring 
for a nurse, and though she “nearly 
pulled the bell cord out of the wall,” 
no one came. She then tried to get 
to the foot of the bed, but she had 
difficulty because of an oxygen tent 
which was over her. She finally got 
free and struggled towards the foot 
of the bed, vomiting all the while. 
She intended to call a nurse, but upon 
getting near the foot of the bed, she 


was seized with a particularly bad 
vomiting spell and fell out of bed 
onto her back. All of this took about 
twenty minutes. When she fell she 
screamed, and a nurse immediately 
came into the room, put her in a 
chair, had the mess cleaned up, and 
returned her to bed. Plaintiff suffered 
a broken rib and a compressed frac- 
ture of the spine. 


There being no testimony that 
reasonable care on the part of the 
nurse or the hospital under the cir- 
cumstances shown in this case re- 
quired the installation of bed rails, 
the evidence was insufficient to war- 
rant the submission of this issue to 
the jury. 


Affirmed. 
(Marsh v. City of St. Petersburg, 8 CCH 
Neg. Cases 2d 1220-Fla.) 


UNNECESSARY BREAST AMPUTATION. 
WitHoutT PATHOLOGICAL 
EXAMINATION FOR CANCER, 
HeELp Not NEGLIGENCE 


This is an appeal from a judgment 
for defendant rendered upon a verdict 
by a jury in a malpractice action 
growing out of an alleged unauthor- 
ized and unnecessary mastectomy. 


Instructions fixing defendant’s li- 
ability if he operated without plain- 
tiffs consent or after revocation of 
her consent were given. Instructions 
fixing defendant’s liability in the 
event of his failure to follow standard 
practice in the community were cov- 
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ered to the extent necessary in other 
instructions. Expert evidence as to 
there being a standard practice in the 
community was all negative. 


The language was used in support 
of this court’s conclusion that factual 
issues had been made requiring a jury 
determination, both as to the consent 
or its withdrawal and as to whether 
or not there was negligence in the re- 
moval of plaintiff's breast without 
pathological examination. 


Affirmed with costs. 
(Corn v. French, 8 CCH Neg. Cases 2d 
1238-Nev.) 


DEATH CAUSED BY SPINAL 
ANESTHETIC Is NOT BY 
“ACCIDENTAL MEANS” 

UnpDER DouBLe INDEMNITY 
PROVISIONS OF POLICY 


As a result of a spinal anesthetic 
which was administered before an 
operation, the insured died. The spi- 
nal was given by means of a hypo- 
dermic needle, physical force being 
exerted externally against the in- 
sured’s back and spinal cartilage. It 
was established that the insured con- 
sented to the spinal and that it was 
administered properly in all respects. 
But the insured had a hypersuscepti- 
bility to this drug, such condition be- 
ing unknown to him or the surgeon. 

This suit was brought on several 
policies which were issued by the in- 
surer, all the policies containing a 
double indemnity provision. Each pol- 
icy provided that double indemnity 
would be payable if “. . . the death 
of the insured resulted directly and 
independently of all other causes from 
bodily injury effected solely through 
external, violent and accidental 
means. ...” 

In the trial court a judgment was 
entered in favor of the insured. On 
the appeal taken by the insurer, the 
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issue as agreed to by both parties was 
“Where the insured voluntarily con- 
sents to the administration of spinal 
anesthetic, and such spinal anesthetic 
is properly made and administered, 
and the insured dies as a result of 
the administration of the spinal anes- 
thetic due to hypersusceptibility of 
the insured to the anesthetic agent, 
is his death caused solely through 
external, violent and accidental means 
and independent of any infirmity of 
body or any illness or disease?” 


In reversing the decision of the trial 
court, the appellate court noted that 
the act of administering the anes- 
thetic was performed voluntarily and 
exactly in the manner intended. Con- 
sent was given by the insured and 
there was no slip or mishap. The 
means used were intentional and not 
accidental; therefore, even though the 
result which followed was unusual, 
unexpected or unforseen, it was not 
sufficient to establish liability under 
the policy. 

(New York Life Insurance Company v. Bruner. 


Indiana Appellate Court. October 30, 1958. 4 
Lire Cases (2d) 1.) 


Court Hoips Expert TESTIMONY 
Is Nort REQUIRED TO PROVE 
LEAVING FOREIGN SUBSTANCE 
iN Wounpb Is NEGLIGENCE 


About a year after Dr. Fishback 
performed an appendectomy on 
Ronald W. Young, an abscess the 
size of a small egg had developed on 
the scar. After Dr. Fishback oper- 
ated again to relieve the abscess, this 
action for alleged malpractice was 
filed against him by the patient and 
his wife. 


The theory of the plaintiffs was 
that a foreign body had been negli- 
gently left in the wound at the time 
of the first operation and had caused 
the abscess. Plaintiffs did not pro- 
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duce any direct testimony that a for- 
eign substance was found in the 
course of the second operation, but 
relied upon Ronald Young’s own tes- 
timony and the testimony of his 
father, both reciting statements to 
that effect allegedly made to them 
individually by Dr. Fishback. The 
doctor denied making any admissions, 
and said he found no foreign sub- 
stance when he reopened the wound. 
It can be inferred from the testimony 
of the plaintiffs at least that a small 
portion of or a few threads from a 
piece of gauze had been left in the 
first incision by the doctor. According 
to the evidence, such material will 
not be absorbed. 


The trial judge interrupted the 
argument of plaintiff’s counsel, took 
the case from the jury, and directed 
a verdict for the defendant doctor, 
because the plaintiffs had not pro- 
duced expert testimony to show that 
leaving a small bit of gauze or a few 
threads in the wound is not in ac- 
cord with the degree of skill and care 
common to surgeons in this locality. 


We think the court erred in taking 
the case from the jury. Everybody 
knows, without being told by an ex- 
pert, that it is not approved surgical 
practice to leave in a patient’s body 
a small bit of gauze or a few threads 
therefrom, or any other foreign non- 
absorbable substance, no matter how 
small. It was for the jury to say 
whether the defendant had left even 
a small piece of gauze or other for- 
eign substance in the wound and had 
thus caused the abscess. 


Reversed and remanded for a new 
trial. 


J. Am. A. Nurse Anesthetists 


Dissenting Opinion 


It seems to me my brethren go too 
far in this opinion. The difficulty aris- 
es from the way in which they state 
the proposition. They say “Everybody 
knows that it is not approved 
surgical practice to leave in a patient’s 
body a small bit of gauze . . . or any 
other foreign nonabsorbable sub- 
stance, no matter how small.” Of 
course the fact that a foreign sub- 
stance is left in a wound is not ap- 
proved by the medical profession. But 
the question is whether the surgeon’s 
procedure is approved regardless of 
whether or not it has an unfortunate 
incident. I would suppose that in 
many operations calculated risks must 
be taken. Failure does not necessarily 
reflect on the surgeon. Of course a 
procedure which would risk leaving 
scissors or Clamps in a wound is clear- 
ly unreasonable, but a _ procedure 
which risks leaving a single fiber from 
a thread does not seem to me to be 
so Clearly unreasonable. The point is 
that the question before the court is 
not whether the result, or a by-pro- 
duct, of an operation is approved by 
the medical profession but is whether 
the surgeon followed approved pro- 
cedure. For this reason the presence 
of a few threads of gauze is not of 
itself prima facie proof that the cause 
was a departure from that degree of 
skill and care approved by surgeons. 
[I am unable to say how minutely a 
surgeon should examine a sponge be- 
fore, during and after an operation, 
how carefully he should avoid cutting 
a few threads from the sponges, how 
thoroughly he should explore a wound 
before closing the incision. It may be 
that if he did these things as surgeons 
think they should be done the foreign 
body would not have been left. But 
perhaps the exercise of all the care 
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surgeons think is reasonable would 
not have prevented the unfortunate 
occurrence. The jury needed expert 
testimony on this point. Without such 
testimony there was no prima facie 
of departure from approved surgical 
practice. 


(Young v. Fishback, 8 CCH Neg. Cases 2d 
1398-USCA-DC ) 
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ADRIANI (Continued from Page 118 ) 


be traumatized after repeated at- 
tempts at lumbar puncture and may 
cause the backache. More than likely 
the backache is due to pre-existing 
orthopedic disturbances and is not 
related to the spinal anesthetic. Re- 
laxation of skeletal structures from 
anesthesia while the patient is on the 
operating table or confined to bed in 
the postoperative period may have 
some bearing upon its appearance 
postoperatively. Frequently pre-exist- 
ing backache is aggravated by loss of 
muscle tone or relaxation of the liga- 
ments. Backache, of course, is fre- 
quently seen in many surgical patients 
irrespective of the type of anesthesia. 
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Safety in Anesthetizing Locations 


Harriet L. Aberg, C.R.N.A. 


“T am interested in securing recent 
and current information as to the 
safety specifications for the physical 
set up of an operating room and 
equipment for the administration of 
explosive gases, especially in refer- 
ence to cyclopropane in an open 
system. 

“Our problem is this, small oper- 
ating rooms, motor driven suctions, 
bovies, cautery, extension cords, non 
spark proof outlets, non-conductive 
clothing on most if not all personnel. 
We realize the ether oxygen hazard. 
However, ether makes up a small per- 
centage of our anesthetics whereas 
cyclopropane, nitrous oxide and oxy- 
gen in an open system is being given 
routinely with the theory that the 
nitrous oxide renders it non- 
explosive.” 


The belief expressed in this theory 
is based on fallacy. The flammability 
ranges of ether and of cyclopropane 
are very much the same. A mixture 
of cyclopropane as lean as 2.4% in 
air (20% oxygen and approximately 
79% nitrogen) is flammable. As little 
as 1.9% of ether in air can be ignited. 

The flammability range of cyclo- 
propane in nitrous oxide alone with- 
out the added oxygen needed for 
anesthesia purposes is greater than 
that of ether, being from 1.6% to 
30% while that of ether is 1.5% to 


24%. And according to Adriani 4% 
cyclopropane is necessary to produce 
analgesia and up to 20% needed to 
produce surgical anesthesia. In the 
case of ether, surgical anesthesia is 
present when there is 4% ether in 
the alveoli. So it is readily seen that 
anesthetic ranges and flammability 
ranges are about the same. 


Nitrous oxide itself supports com- 
bustion. Mixtures of nitrous oxide 
with ether or cyclopropane will ignite 
and continue to burn because nitrous 
oxide readily gives up its oxygen 
component to support combustion. 
These are all facts which have been 
and can be proved. 


For the sake of argument let us 
suppose that a mixture of cyclopro- 
pane, nitrous oxide and oxygen is 
being used with the exhaust valve 
wide open and that this mixture is 
too rich to burn. It will take but a 
very short distance, measured in 
inches, for the room air to dilute such 
a mixture to the flammable range, 
and in this case the entire area im- 
mediately adjacent to the mask and 
patient’s head will be filled with a 
potential fire and explosion hazard. 
If on the other hand the mixture is 
too lean to ignite, then the mixture 
will also be too weak to produce 
anesthesia. 
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Some of the hazardous conditions 
mentioned in this writer’s letter are 
easily corrected. For instance, it is 
a simple matter to wear cotton uni- 
forms and slips, and many hospitals 
furnish cotton gowns, pants and 
shirts for operating room and deliv- 
ery room use. A number of manufac- 
turers put out motor driven suctions 
approved by Underwriter’s* Labora- 
tories for use in areas where flam- 
mable anesthetics are to be used. 

Hospital managements have been 
held responsible legally in case of 
disaster for not enforcing safe prac- 
tices where flammable anesthetics are 
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used. Following all of the rules and 
regulations as set forth in N.F.P.A. 
#56 will provide the presently known 
safeguards which help to eliminate 
the fire and explosion hazard where 
flammable anesthetics are used. Com- 
plying with only a portion of the re- 
quirements can lull people into a false 
sense of security. 


REFERENCES 
1 Adriani, J.: Selection of Anesthesia, Spring 
s, ill., Charles C Thomas, 1955. 

N.F.P.A. # 56, Reco mmended Safe Practice 
for Ho spital Oper ating Rooms, Nat’l. Fire Pro- 
tection Assn. Boste m, July 1956. 

u .S. Bureau of Mines Bulletin # 503, Lim- 
its of Flamm: ibility of Gases and Vapors, U.S 
Gow ernment Printing Office, Washington, D. ¢ 
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ANATOMY AND PHYSIOLOGY LABORATORY 
Manuat. By Catherine Parker Anthony, 
B.A., M\S., R.N., Assistant Professor of 
Nursing, Science Department, Frances 
Payne Bolton School of Nursing, Western 
Reserve University ; Formerly Instructor of 
Anatomy and Physiology, Lutheran Hos- 
pital, Cleveland, Ohio; Instructor of An- 
atomy and Physiology, St. Luke’s Hospital; 
Assistant Instructor of Anatomy and Physi- 
ology, Frances Payne Bolton School of 
Nursing, Western Reserve University. St. 
Louis, Missouri: The C. V. Mosby Com- 
pany. Paper. 320 pages. 5th ed., 1959. $3.50. 


The fifth edition of this manual has 
been revised to help students better 
understand the subject. Time saving 
features for instructors are also in- 
cluded. The author presents the pro- 
cedures in entirely new format. Each 
problem to be studied is stated. Di- 
rections, space for recording data, and 
questions to help draw the conclusion 
are provided. 


Suggestions to students, laboratory 
equipment, and sources for procuring 
equipment are listed following the 
table of contents. This practical lab- 
oratory guide will be of special value 
to nurse anesthetists who are con- 
cerned with teaching. 


PHYSIOLOGY OF SPINAL ANESTHESIA. By 
Nicholas M. Greene, B.S., M.A., M.D., 
Professor of Anesthesiology and Lecturer 
in Pharmacology, Yale University School 
of Medicine; Director of Anesthesia, Grace- 
New Haven Community Hospital. Balti- 
more: The Williams & Wilkins Company. 
Cloth. 195 pages. 1958. $6.00. 


Dr. Green has presented a compre- 
hensive appraisal of the literature on 
this subject. This monograph reviews 
and evaluates reports which appear in 


the literature dealing with the physi- 
ological response to spinal anesthesia 
or to surgery being performed under 
spinal anesthesia. 


All anesthetists and physicians will 
find this text of value. The author 
emphasizes that the benefits of spinal 
anesthesia cannot be fully realized 
unless the physiological effects are 
understood and the physiological limi- 
tations appreciated. 


Of special interest to the anesthe- 
tist is the chapter on Obstetrical 
Physiology which discusses the Ef- 
fects of Spinal Anesthesia on Mater- 
nal Physiology; the Effects of Spinal 
Anesthesia on the Fetus and the Role 
of Spinal Anesthesia in Obstetrics. 


References follow each chapter. 
Indexed. 


FUNDAMENTALS OF GENERAL ANESTHE- 
SIA FOR STUDENTS AND PRACTITIONERS OF 
Dentistry. By John Adriani, M.D., Pro- 
fessor of General Anesthesia, School of 
Dentistry, Loyola University; Professor of 
Surgery, School of Medicine, Tulane Uni- 
versity ; Clinical Professor of Surgery and 
Pharmacology, School of Medicine, Louis- 
iana State University; Director, Depart- 
ment of Anesthesia, Charity Hospital, New 
Orleans, La. Springfield, Ill.: Charles C 
Thomas. Cloth. 213 pages, Illustrated. 1959. 
$6.50. 


Dr. Adriani has compiled material 
based largely on his lectures to stu- 
dents and practitioners in Dentistry. 
He presents the physiology, pharma- 
cology, indications, types of drugs, 
preparations, hazards and the compli- 
cations of general anesthesia which 
apply to dentistry and oral surgery. 
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The author emphasizes that the 
dentist must be familiar with the haz- 
ards of general anesthesia if he is to 
prescribe it for patients even though 
he does not administer the anesthetic. 


Designed for students and practi- 
tioners of dentistry, this book will 
also be of interest to anesthetists, 
especially those who work with den- 
tists or oral surgeons. 


References follow the text. Indexed. 


CYCLOPROPANE ANESTHESIA. By Ben- 
jamin Howard Robbins, B.A., M.S., M.D., 
Professor of Anesthesiology and Associate 
Professor of Pharmacology, Vanderbilt 
University School of Medicine; Anesthesi- 
ologist - In - Chief, Vanderbilt University 
Hospital. Baltimore: The Williams & Wil- 
kins Company. Cloth. 293 pages. 2nd ed., 
1958. $9.00. 


The second edition of this valuable 
text follows the first edition by 
eighteen years. Since the first edition 
many studies have been made and re- 
ported. Dr. Robbins has evaluated 
the literature and presents the facts 
about cyclopropane. 


Major changes have been made in 
most all of the text, especially the 
chapters on The Concentrations of 
Cyclopropane Required for the Dif- 
ferent Levels of Anesthesia and for 
Respiratory Arrest; The Effects of 
Cyclopropane Anesthesia upon the 
Circulatory System; The Effects of 
Cyclopropane Anesthesia upon the 
Respiratory System and The Clinical 
Administration of Cyclopropane. 


Due to the widespread use of the 
relaxants since their introduction, a 
chapter has been added on The Re- 
laxing Agents. New figures and tables 
have also been added and the bibli- 
ography includes many new titles. 


This book will be a most welcome 
addition to the anesthetist’s library. 
Indexed. 
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VOLUME 50 
OF 
ANESTHESIA 
ABSTRACTS 


Wow 
off, the Press 


Of special interest to nurse anes- 
thetists.... . Volume 50 of Anesthe- 
sia Abstracts is now available for 
prompt shipment. Condensed and 
edited by John S. Lundy and 
Florence A. McQuillen, Anesthesia 
Abstracts contains significant, timely 
reports on the latest developments 
in the field of anesthesiology. 





Professionally trained people read, 
screen and abstract journal reports 
in the United States and abroad 
for Anesthesia Abstracts. The series 
is a valuable and permanent refer- 
ence source. Volume 50 contains a 
cumulative subject and author index. 


Two or three volumes are 
published each year. If you 
prefer, you may place a 
“standing order” to auto- 
matically receive each vol- 
ume as it is published. You 
will be billed for each vol- 
ume as you receive it. Write 
for information about the 
back issues which are still 
available. 


Price of Volume 50 is $4.00. 
We pay postage when re- 
mittance accompanies order. 


BURGESS 
Publishing Company 
426 So. Sixth Street 
Minneapolis 15, Minn. 
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Hara, Masauki, Harberg, F. J. and 
Hudson, L. H.: Antifibrillatory action 
of piperidolate hydrochloride (Dactil) 
in hypothermia. Arch, Surg. 75: 780- 
784 (Nov.) 1957. 


“This study is concerned with an 
evaluation of the antifibrillatory ac- 
tivity of the drug piperidolate hydro- 
chloride (Dactil; N-ethyl-3-piperidy] 
diphenylacetate hydrochloride; JB- 
305) in hypothermic dogs... . 


“The drug . . . has a pronounced 
antifibrillatory effect upon the myo- 
cardium of the hypothermic dog. The 
drug prevented fibrillation in 26 of 
34 hypothermic dogs in which the 
procedure of ventriculotomy or the 
creation of an interventricular septal 
defect was carried out. There were 
but 10 survivors out cf 23 animals 
undergoing the production and clos- 
ure of an interventricular septal de- 
fect, ventricular fibrillation develop- 
ing in 6 of the dogs.” 


Bernard, H. R.: Hazards and safe- 
guards in the use of parenteral re- 
placement fluids. S. Clin. North Ameri- 
ca, pp. 1447-1458 (Oct.) 1957. 


“Safeguarding against the hazard 
of overusing parenteral fluids is sim- 
ply a matter of critical reflection upon 
the question of whether the proposed 
treatment is necessary or advisable. 
Once the decision is made to employ 
parenteral fluids, hazards are encoun- 
tered from the moment that the 
preparation of the fluid is begun until 
the infusion is completed and its ef- 
fect sustained in the patient... . 


“Hazards associated with prepara- 
tion and storage of parenteral solu- 
tions are related to (1) contamination 
with infective material, (2) the pres- 
ence of pyrogenic substances, (3) 
qualitative and quantitative errors in 
preparation, and (4) errors in techni- 
cal processing, packaging and _ label- 
ae 


“The hazards involved in the tech- 
nical administration of parenteral 
fluids include (1) damage done by 
the needle puncture, (2) injury to 
veins or surrounding tissues by the 
solution introduced, (3) introduction 
of infective, pyrogenic or foreign ma- 
terial, (4) air embolism and (5) hu- 
man error and faulty handling of fluid 
reactions. ... 


“The hazards associated with blood 
and plasma have to do with the im- 
munologic reactions and the osmotic 
effect of the protein plus the salt so- 
lution vehicle. The parenteral 
administration of foodstuffs still falls 
short of ideal complete replacement 
because of the large mass of fluid 
necessary to provide caloric needs. 
Replacement is hampered by diffi- 
culty in production of material identi- 
cal to that circulating in the normal 
plasma. The more easily that this 
may be accomplished, as with dex- 
trose, the less hazard is encountered: 
the less closely, as with fat, the more 
hazard. Vitamin solutions used in the 
usual amounts cause little difficulty. 
Large doses of vitamin D, however. 
given over a prolonged period will 
produce renal calculi. Protein solu- 
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tions must be administered in the 
form of amino acids, which should be 
given slowly to avoid raising the 
serum concentration above the renal 
threshold, and to avoid the systemic 
symptoms of nausea and fever some- 
times seen with more rapid adminis- 
tration. Hypoglycemia is seen many 
times following the discontinuance of 
glucose administration, especially if 
concentrated solutions have been em- 
ployed for some time. All such ma- 
terial should be given relatively slow- 
ly and the patient carefully observed 
for reactions of febrile or allergic 
natwe... . 


“Solutions given to replace extra- 
cellular fluid should reflect as nearly 
as possible the losses in volume and 
composition . . . Hypertonic electro- 
lyte solutions should be given only 
on definite indication and should not 
exceed one molar in concentration .. . 
The administration of hydrochloric 
acid or ammonium chloride in the 
treatment of metabolic acidosis is 
hazardous and the desired effect us- 
ually may be accomplished more safe- 
ly through the administration of 
sodium or potassium chloride, rely- 
ing upon the kidney for further ad- 
justment. 


“When fluid combinations are used 
the greatest danger is that the indi- 
vidual actions will be neglected and 
either too much or too little effect 
of the secondary substances will be 
observed. . . 

“Hazards referable to the patho- 
logical state (include) 1. Over- 
loading the extracellular fluid 
compartment. . 2. Alteration in 
electrolytic.osmolar concentration . . . 
(and) 3. Alterations associated with 
treatment of acid-base balance and 
specific ionic concentration. 

“We, as physicians, must be ever 
mindful of these complications so that 
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we do not attempt to divest ourselves 
of responsibility to our patient, sim- 
ply because we do not ordinarily 
perform the actual administration of 
parenteral solutions. We must be con- 
stantly critical of materials and tech- 


‘niques and willing to instruct and 


supervise our house staff. Lastly, we 
must be ever cautious to employ par- 
enteral treatment only so long as 
effective or necessary, realizing ex- 
actly what is being given and being 
accomplished.” 


Burn, J. H., Epstein, H. G., Feigan, 
G. A. and Paton, W.D.M.: Some phar- 
macological actions of fluothane, Brit. 


M. J. 2: 479-483 (Aug. 31) 1957. 


“In the first pharmacological 
studies of fluothane, by Raventos 
(1956), it was established that this 
vapour could produce a rapid, effec- 
tive, and flexible anaesthesia. It ap- 
pears to possess, however, some un- 
usual features when compared with 
other anaesthetics. First, it has a dis- 
tinct hypotensive action. . . . Sec- 
ondly, the effects of the anaesthetic 
appeared to pass off rapidly, and this 
recovery depended little on the dura- 
tion of exposure. .. . 


“In the following experiments (1) 
the effect of fluothane on the cardiac 
output has been studied; (2) the ex- 
tent to which the fall in blood pres- 
sure could be attributed to ganglion 
block has been analysed further; (3) 
since fluothane undoubtedly pos- 
sesses some ability to paralyse gang- 
lia, a test of its actions on another 
cholinergic synapse, the neuromuscu- 
lar junction, has also been made; (4) 
finally, evidence about the time course 
of its actions has been obtained... . 


“For experiments on cardiac out- 
put, the dog heart-lung preparation 
was set up, ventilated by a Starling 
respiration pump. .. . For the experi- 
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ments on autonomic ganglia, the 
blood pressure, the neuromuscular 
junction, and the knee-jerk, cats an- 
aesthetized with chloralose after in- 
duction with ethyl chloride and ether 
were used. . . . To obtain known con- 
centrations of fluothane, modified 
E.M.O. inhalers calibrated for fluo- 
thane were used... . 


“Fluothane reduces cardiac output 
in the dog heart-lung preparation. It 
is about 70% as active as chloroform 
in this respect. Fluothane lowers the 
blood pressure, in the cat under chlo- 
ralose, more than can be readily ac- 
counted for by ganglion block. It is 
equally active in the animal in which 
the splanchnic vascular bed is re- 
moved by evisceration. Fluothane de- 
presses the knee-jerk of the cat under 
chloralose in concentrations from 
0.5% upwards. The intensity of this 
depression, together with its time 
course, corresponds sufficiently with 
that of the hypotensive action to sug- 
gest that the latter is produced by 
depression of central vasomotor 
mechanisms. 


“Fluothane, though not itself 
strongly ganglion-blocking, potenti- 
ates ganglion block by hexametho- 
nium and d-tubocurarine. Fluothane 
up to 4.5% does not paralyse the 
neuromuscular junction; but it an- 
tagonizes suxamethonium and poten- 
tiates d-tubocurarine.” 


Harris, S. C. and Worley, R. C.: An- 
algesic properties of xylopropamine. 
Proc. Soc. Exper. Biol. & Med. 95: 212- 
215 (June) 1957. 


“Information that sympathomi- 
metic drugs are analgesic has been 
accumulating for more than 50 years. 
. . . According to reports from the 
manufacturers’ laboratories, xylopro- 
pamine sulfate . . . is one-third to 
one-fifth as stimulating as dextro- 
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amphetamine. Thus, evaluation of its 
analgesic properties seemed appropri- 
ate. .. . Each of 8 male human vol- 
unteers served for 4 experiments. . . . 


“Xylopropamine sulfate . . . has 
been found capable of elevating the 
threshold of human subjects to ex- 
perimentally induced pain. The 
method employed was electrical stim- 
ulation of the tooth pulp. . . . Five 
and 10 mg. oral doses of xylopropa- 
mine were compared with a placebo 
and a ‘dry-run.’ The average effect of 
the 10 mg. dose was statistically su- 
perior (P .05) to the effects of the 
other treatments from 90-180 
minutes after medication. It is pro- 
vocative that xylopropamine is anal- 
gesic but apparently not analeptic, 
while amphetamine is both. It sug- 
gests that the two effects on the sen- 
sorium could be independent.” 


Rankin, J., Mehnert, J. and Curreri, 
A. R.: Effect of levallorphan tartrate 
on levorphanol tartrate analgesia in 
postoperative patients. Arch, Surg, 74: 
620-605 (April) 1957. 


“After major thoracic surgery it is 
important to provide efficient anal- 
gesia without the hazard of respira- 
tory depression. In 1952 Fromherz 
and Pellmont suggested, on the basis 
of animal experiments, that there may 
exist a ratio at which the respiratory 
depression induced by levorphan tar- 
trate (Levo- Dromoran Tartrate) 
could be counteracted by levallorphan 
tartrate (Lorfan Tartrate) without 
significant loss of analgesia. .. . 


‘Cullen and Santos reported favor- 
ably on a combination of 10 parts of 
levorphan tartrate and 1 part of leval- 
lorphan tartrate in patients with 
chronic pain. The present study rep- 
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resents an attempt to evaluate this 
combination in patients after major 
thoracic surgery. . . . The clinical ma- 
terial consisted of consecutive adult 
patients undergoing pulmonary resec- 
tion for pulmonary tuberculosis. 

“The slight decrease in respiratory 
depression and analgesia produced by 
the addition of levallorphan tartrate 
is probably not clinically significant, 
and at the same time the incidence of 
nausea and vomiting appears to be 
increased. The use of levallorphan 
tartrate should be reserved for the 
treatment of respiratory depression 
when it occurs after the administra- 
tion of opiates.” 


BEER (Continued from Page 106) 
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Ohio Chemical Pacific Company, Berkeley 10, Calif. 
Ohio Chemical Canada Limited, Toronto 2, Ontario 
Airco Company International, New York 17, N. Y. 
Cia. Cubona de Oxigeno, Havana 
(All suosidiaries or divisions of 
Air Reduction Company, Incorporoted) 








A Sincere Invitation! 


a.2:2;* is HA pril Ot A pril ts i. This is a tradi- 
tion for A.A N.=f. members. However, due to a vety im- 
portant invitation, 3.35.2." i nol only April, but A piil and 
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cay. 
, # a’ x ‘ ? ‘ 
‘During this extended S.S.E.* period all members will 
: , al Oo . bas - a / 
receive a sincere invitation to participate in their only approved 
(W955) income protection plan. 
» ) , f 
Sound business principles teach us the value of protecting 
{ P ° air 
our assets. To most of us our most valuable asset is our ability to 
: ( ) f . ? / ? )? 
Eum an income. Sherefore, it follows, that any blan that hel ps 
? . . . 
us protect that asset (earned income) is most important. 
: , 
A} yout income stopped today, because of an illness Ot accl- 
) ) )? ? 
dent, how long would it be before the missing assel (your income!) 
) . ? f ‘ ) , , 
began to hurt financially? One week, one month, a YERT, five 
, Pe / , , ? : 
YEUTS, OT EVEN a lifetime? Are you financially able to continue 
[; . / L/ P ; as rr 4 
yout necessary Living expenses for a prolonge length of time with- 
’ f 
ouk yout most valuable asset - your income’ 
? , f ? 
df these questions create doubt on anxiety; if these questions 


’ ? 
seek a positive UNSWET, please accept the invitation of yout 


A.A N.A. to join with the many, many other insuted mem- 
yy, 


, ue ) ) 
bews in your only approved Income (Protection Plan. 


{ ¥ ’ ’ . , 4 / 5 2 
This invitation includes an RS.VU GP, Vou mau accept this 
? ? ? ? ’ 
invitation by comble tire the application which you will xsceive by 
sii 
; v4 
mail and return it before June ;. 


Financial Security, and Peace of Mind will be YOut éE- 


? ’ ? al 
ware for accepting this S.3S.E.* invitation. 


*SS.E— Special Spring Enrollment 
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In Baghdad on the Tigris 
you'll find Pentothal 


Ancient, exotic Baghdad grows more modern each day. Growing, 
too, is the use of Pentothal by clinicians here. And no wonder. With a 
background of over 3000 published world reports, Pentothal ranks 
as a drug classic around the globe. Over 25 years of continuous use 
with nearly every known surgical procedure attest to an effectiveness, 


safety and literature unmatched in modern intravenous anesthesia. 























— —-- Sis | ALIA TA ; ry 


: 


Drug of choice 
the world over 


(Thiopental Sodium for Injection, Abbott) 





May, 1959 
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Classified Advertisements 


NURSE ANESTHETIST — Salary 
$4680-$5880 annually. Extra pay when 
on call. 40 hours weekly. Four weeks 
vacation. Excellent working condi- 
tions. Affiliated Harvard Medical 
School. Modern air-conditioned oper- 
ating rooms. Social Security and retire- 
ment plan. Apply: Dr. John Snow, 
Chief Anesthesiology, Massachusetts 
Eye & Ear Infirmary, Boston, Massa- 
chusetts. 


WANTED—Nurse Anesthetist to join 
staff of three physicians and 3 nurse 
anesthetists in lower Connecticut. Pre- 
vailing Connecticut salary—liberal va- 
cation and sick leave. Reply Box B-30, 
Journal American Association of 
Nurse Anesthetists, Prudential Plaza, 
Suite 3010, Chicago 1, Ill. 


NURSE ANESTHETIST — Immedi- 
ate opening in new 125-bed general 
hospital. Salary open. Contact W. W. 
Lamont, Administrator, The Franklin 
Hospital, Benton, Illinois. 


NURSE ANESTHETIST: New and 
Modern Surgery; unusually strong and 
well diversified Surgical Staff. Good 
opportunity in new 260-bed expanding 
hospital; college town location; good 
personnel policies; 40-hour week; 7 
holidays; Hospitalization; Social Se- 
curity. Apply: F. J. O’Brien, Adminis- 
trator, Chambersburg Hospital, Cham- 
bersburg, Pa. 


NURSE ANESTHETIST—Full time 
O.B. Anesthesia — Henry Ford Hos- 
pital, 2799 W. Grand Blvd., Detroit 2, 
Michigan. Write or call Mr. G. De- 
laney, Personnel Director, TR 5-2900. 


REGISTERED NURSE ANESTHE- 
TIST: Immediate opening in a 61 bed 
General Hospital, to increase staff to 
two. Salary $450.00 per month to start, 
plus full maintenance in adjoining resi- 
dence. Liberal personnel policies. Six 
Surgeons on Staff. Apply to Margaret 
Vopni, R.N., Administratrix, Grafton 
Deaconess Hospital, Grafton, North 
Dakota. 


REGISTERED NURSE ANESTHE- 
TISTS: Immediate openings for per- 
manent employment. 670 bed hospital. 
Exceptional opportunity for well train- 
ed Nurse Anesthetist in active operat- 
ing room suite. Apply: Personnel Di- 
rector, Harper Hospital, Detroit 1, 
Michigan. 


REGISTERED NURSE ANESTHE- 
TIST in modern 380 bed General Hos- 
pital Forty hour week. Excellent 
starting rate plus extra pay for over- 
time and call duty. Diversified and con- 
genial surgical staff. Hospital in pros- 
perous progressive city of 30,000 in 
TVA Lake area. Excellent climate. 
For full particulars contact: William 
A. Phillips, Executive Director, Hol- 
ston Valley Community Hospital, 
Kingsport, Tennessee. 


NURSE ANESTHETIST for old es- 
tablished 24 member clinic group. 
Additional modern hospital facilities 
under current construction. Applicant 
desired who can qualify for $500.00 per 
month salary or better. Usual vacation 
and sick leave benefits. Write Walton 
Goode, Business Manager, Hertzler 
Clinic, Halstead, Kansas. 


NURSE ANESTHETIST: who pre- 
fers to do quality service in Pediatric 
Anesthesia in 100 bed hospital fully 
accredited. Located on Medical School 
Campus and affiliated with two Medi- 
cal Schools. Liberal salary with three 
weeks vacation plus bonus days for 
years of service. Address inquiries to 
Dr. Dean Watland, Director of De- 
partment of Anesthesiology, Childrens 
Memorial Hospital, 44th and Dewey 
Ave., Omaha, Nebraska, 


NURSE ANESTHETIST wanted for 
staff at the Confederate Memorial 
Medical Center, Shreveport, La., a 900 
bed charity hospital, Department head- 
ed by a full time certified Anesthesi- 
ologist. Ideal hours and working con- 
ditions, Civil Service. Salary $440 to 
$460 to start. Write M. A. Kutschbach, 
M.D., Director of Anesthesia. 
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NURSE ANESTHETIST—Excellent 
working conditions, starting salary 
$450.00 to $550.00 depending on train- 
ing and experience. Liberal vacation, 
sick leave and other employee bene- 
fits. Lexington is located in “The 
Heart of the Bluegrass” famous for 
horse racing and tobacco industries, 
home of the University of Kentucky 
and Transylvania College. Apply: As- 
sistant Administrator, Methodist Good 
Samaritan Hospital, S. Limestone St., 
Lexington, Kentucky. 


NURSE ANESTHETIST: 381 bed 
General Hospital, fully approved. M.D. 
Anesthesiologists. Salary $450-$500 per 
month. Forty hour week; 12 Sick Day 
leave; Vacation; six paid holidays; So- 
cial Security and Pension Plan. Apply: 
Anesthesia Department, Grace Hospi- 
tal, Northwest Unit, 18700 Meyers Rd., 
Detroit 35, Michigan. 


WANTED: Two nurse anesthetists to 
complete staff in accredited 2(J-bed 
general hospital, located in suburb of 
Capital city of West Virginia. Call on 
rotation basis. Living quarters avail- 
able in modern nurses’ residence. Air- 
conditioned working areas. Excellent 
salary and personnel policies. Attend- 
ance at professional meetings encour- 
aged. Apply George I. Mattix, Admin- 
istrator, Herbert J. Thomas Memorial 
Hospital, South Charleston, West 
Virginia, 


NURSE ANESTHETIST: 525 bed 
Hospital. Good salary and working 
conditions. Air conditioned operating 
rooms, All agents and techniques used. 
10 full time anesthetists. Rotating call 
every 7th night, with day off following 
call, Contact, Mildred H. Hodges, 
C.R.N.A., Missouri Baptist Hospital, 
St. Louis 8, Missouri. 


ANESTHETIST — Immediate open- 
ing, 830 operations, 150 births yearly. 
Salary open, emergency calls extra. 
Anesthesia service at adjoining hos- 
pital available on fee basis. Located in 
tourist playground: skiing, hunting, 
camping, resorts. Excellent opportu- 
nity for practicing on professional 
level, Contact Administrator, Onton- 
agon Memorial Hospital, Ontonagon, 
Michigan, 
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NURSE ANESTHETIST: 190 bed 
general hospital with new complete 
operating room suite needs additional 
surgical-obstetrical anesthetist. Salary 
$500 plus additional for rotating call. 
Town of 40,000 on Lake Huron and St. 
Clair River, 58 miles North of Detroit. 
Apply: Administrator, Port Huron 
Hospital, Port Huron, Michigan. 


NURSE ANESTHETIST, 93 bed, 
fully accredited general hospital on 
Southeastern coast. Starting salary 
$400.00 per month plus meals and 
room, $25.00 increase in 6 months and 
1 year. Two weeks vacation per year. 
Two in department. No surgery sched- 
uled Saturday nor Sunday and no O.B. 
call. Average 100 cases per month. 
Liberal sick leave and 6 holidays per 
year. Hospitalization insurance paid. 
Under Social Security. Apply Box B- 
32, Journal American Association of 
Nurse Anesthetists, Prudential Plaza, 
Suite 3010, Chicago 1, IIl. 


NURSE ANESTHETIST wanted for 
a 70-bed general hospital. $500 per 
month, 544 day week, 2 weeks paid va- 
cation, sick leave, meals and launder 
of uniforms. Please contact the Ad- 
ministrator of Memorial Hospital, Du- 
mas, Texas. 


ANESTHETIST, nurse, registered, 
female, by June 15, 1959. To serve also 
as Chief Nurse and Supervisor. $600.00 
monthly. Supervisory experience desir- 
able. 12 bed general hospital in mining 
town; staff of 20, including 7 RN’s. 
Must be adept at inhalation, intratra- 
cheal, spinal, and intravenous tech- 
niques, and capable of independent 
judgment. Age under 50 years. Em- 
ployment for husband usually avail- 
able. Good school, low rental housing, 
excellent climate. Apply Richard G. 
Hardenbrook, M.D., Bagdad Hospital, 
Bagdad, Arizona, 


NURSE ANESTHETISTS (2) — 
One each for Surgery and Obstetrics. 
Basic 40 hour week. Salary to $550.00 
per month. Overtime pay. Vacation 
benefits to four weeks annually. Sick 
benefits in cash payment. Pension re- 
tirement. Write Personnel Department, 
St. Joseph Mercy Hospital, 900 Wood- 
ward Ave., Pontiac, Michigan. 
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WANTED: Nurse Anesthetist. 173 
bed hospital located in Midwestern 
University Town of 130,000. Hospital 
fully accredited. School of Nursing. 
Building program contemplated, Start- 
ing salary $500.00 for Registered Nurse 
Anesthetist. Call quarters in Hospital. 
Write William C. Lightburn, Lincoln 
General Hospital, 2315 S. 17th St., 
Lincoln, Nebraska. 


NURSE ANESTHETISTS — for 400 
bed General Hospital. Good salary, 
vacation and working conditions. Un- 
der the supervision of an M.D. Anes- 
thesiologist. Apply Personnel Office, 
Providence Hospital, 2500 W. Grand 
Blvd., Detroit 8, Michigan. 


NURSE ANESTHETIST: Starting 
salary for A.A.N.A. member $415 per 
month with three annual increases of 
$15 per month to $460 per month after 
three years. Starting salary if not 
member of A.A.N.A. $380 per month 
increased to $415 per month after ac- 
cepted as member of A.A.N.A. Also 
included: laundry, private room with 
bath and telephone in new women’s 
residence or $27 per month allowance 
if living out; Social Security; pension 
plan; 40 hour week including full time 
credit for first call, second call paid 
for cases done; six paid holidays; 30 
days annual vacation; liberal sick leave 
policy, Apply: Marshall Kerry, M.D., 
Chief Anesthesiology, The Reading 
Hospital, Reading, Pa. 


REGISTERED NURSE ANES- 
THETIST. Excellent working condi- 
tions in modern 132-bed hospital. 
Friendly community with two colleges. 
Beginning salary $500 plus call pay. 
Apply Ralph B. Bersell, Administrator, 
Passavant Memorial Area Hospital, 
Jacksonville, Illinois. 


NURSE ANESTHETIST: Immedi- 
ate openings in fully accredited 300 
bed general hospital for Nurse Anes- 
thetist in city of 55,000 and serving 
area of 300,000 population. Paid vaca- 
tion and sick leave, Social Security and 
group hospitalization available. Reply 
stating education, experience, and sal- 
ary requirements to Assistant Direc- 
tor, Lima Memorial Hospital, Lima, 
Ohio. 
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NURSE ANESTHETISTS—Immedi- 
ate openings in Minneapolis’ finest hos- 
pital. Salary commensurate with quali- 
fications. Contact D. E. Baumgardner, 
Director of Personnel, St. Mary’s 
Hospital, 2414 S. 7th St., Minneapolis, 
Minnesota. 


ANESTHETIST, NURSE: To cover 
surgery and OB in 275 bed hospital 
with expansion program in process. 
Excellent facilities and personnel pol- 
icies. Salary open. Call or write Per- 
sonnel Director, 810 E. 27th St., Minne- 
apolis 7, Minnesota. Phone FEderal 
2-7266. 


WANTED: Nurse Anesthetist, salary 
approximately $450.00 per month, 
opening May 1, 1959. For further in- 
formation write W. Forest Powell, 
M. D., University Hospital, Alcoa 
Highway, Knoxville, Tennessee. 


NURSE ANESTHETIST — Addi- 
tional Anesthetist wanted for new 1000 
bed NP VA Hospital with 161GM &§$ 
beds, Air conditioned operating rooms. 
Ideal working conditions, sick leave, 
annual leave and life insurance bene- 
fits. Salary—depending on training and 
qualifications. Apply to Personnel Offi- 
cer, V. A. Hospital, Topeka, Kansas. 


NURSE ANESTHETISTS WANT- 
ED for 57 bed hospital. Two anesthe- 
tists employed. Salary open. Details on 
request. Contact: Administrator, Sid 
Peterson Memorial Hospital, Kerrville, 
Texas. 


NURSE ANESTHETIST — AANA 
desired. 245 bed accredited general 
hospital. Staff of five anesthetists. Ro- 
tating call. Air conditioned surgical 
suite. Excellent starting salary. Nurs- 
ing quarters available. Write Assistant 
Administrator, Memoria! Hospital, 
Casper, Wyoming. 


ANESTHETIST NEEDED: Thirty 
major, twenty minor, and 30 O.B. an- 
esthetics — average work needed per 
month here in our new, modern 35 bed 
hospital. Nice salary. Relief available 
for days off, vacations, sick leave, etc. 
Please contact Ward Memorial Hospi- 
tal, Monahans, Texas. 
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NURSE ANESTHETIST to complete 
staff of five for 260 adult bed hospital, 
expanding to 500 soon, located near 
business district, Akron, Ohio. Surgery 
and OB. No call except relief. Forty 
hour week, extra for overtime. Four 
weeks vacation after year. Base pay 
after boards $450.00, qualifications and 
experience govern salary offer. Apply: 
Administrator, St. Thomas Hospital, 
444 N. Main St., Akron, Ohio. 


NURSE ANESTHETIST: Well 
qualified and experienced for 50 bed 
hospital. Salary open. Contact Admin- 
istrator, Municipal Hospital, Clarinda, 
Iowa. 


NURSE ANESTHETIST WANT- 
ED — 520 bed General Medicine and 
Surgery Hospital affiliated with Van- 
derbilt Medical School. Active teaching 
program. Write: Manager, Veterans 
Administration H os pital, Nashville, 
Tennessee. 


NURSE ANESTHETISTS — Female, 
C.R.N.A. or eligible for C.R.N.A., 
University Medical Center. Salary de- 
pending on experience. Bonus of $10.00 
for weekday calls, and $12.50 for Satur- 
day and Sunday. Four weeks vacation 
with pay. Major Medical Care, Social 
Security, Metropolitan Retirement. 
Contact Chief Nurse Anesthetist—Mrs. 
Helen M. Geiss, Strong Memorial 
Hospital, 260 Crittenden Blvd., Roches- 
ter 20, New York. 


ANESTHETIST - 330 bed voluntary 
general hospital - not tax supported. 
Modern air-conditioned surgical suite. 
Excellent working conditions, Room 
and board available if desired. Staff 
consists of 6 nurse anesthetists under 
supervision of 3 anesthesiologists. Sal- 
ary open. Apply Decatur & Macon 
County Hospital, Decatur, Illinois. 


NURSE ANESTHETISTS for 220 
bed community hospital. Working with 
private group. Two full time M.D.’s, 
Four Nurses, all Agents and Tech- 
niques, Modernization program going 
on, Two and one-half hours from Bos- 
ton & New York, Write G. J. Carroll, 
M.D., William W. Backus Hospital, 
Norwich, Connecticut. 
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NURSE ANESTHETIST: New 150 
bed hospital, ideally located on Lake 
Erie. Plans for expansion in near 
future. Excellent working conditions. 
Apply, including telephone number to: 
H. A. Tagett, M.D., Anesthesiologist, 
Ashtabula General Hospital, Ashta- 
bula, Ohio. 


NURSE ANESTHETIST - 125 bed 
General Hospital, Southeastern Mass- 
achusetts to work with Anesthesiol- 
ogist. Salary, etc. open, depending on 
training and experience. Write: Wil- 
liam H. Lewis, M.D., 376 Tremont St., 
Taunton, Mass. 


WANTED: Nurse Anesthetist - Di- 
rector of Nurses. 26 bed General Hos- 
pital. College Town. No O.B. Salary 
$500 to $600 per month. Apply Admin- 
istrator, Crete Municipal Hospital, 
Crete, Nebraska. 


WANTED - Relief Anesthetist for 4 
to 6 weeks beginning July 15 or earlier. 
60 bed general hospital. Call time 
shared with another anesthetist. $450 
a month with full maintenance, or $500 
a month without. Call or write Donald 
Showman, Kennedy Deaconess Hos- 
pital, Havre, Montana. Phone 113. 


TWO (2) ANESTHETISTS. 275 bed 
hospital. Start $475.00 per month and 
full maintenance. Emergency call every 
fourth day. Department directed by 
Anesthesiologists. Apply St. Francis 
Hospital, Monroe, Louisiana. 


Lutheran Deaconess Hospital, a 200 
bed general hospital located on the 
near Northwest side of Chicago is 
in need of an Anesthetist for a per- 
manent, full time position beginning 
July 1, 1959. For details write to the 
Executive Director, Lutheran Dea- 
coness Hospital, 1138 N. Leavitt St., 
Chicago 22, Illinois. 


WANTED - Nurse Anesthetist for 
group headed by 2 M.D.’s with 3 nur- 
ses at present. Paid vacations and sick 
leave. Salary dependent upon exper- 
ience. Contact Drs. Ambler & Hoskins, 
203 Doctors Bldg., Asheville, North 
Carolina. 





May, 1959 


DELAWARE — Modern, air-condi- 
tioned, 310 bed hospital, 30 miles from 
Philadelphia, Pennsylvania. Staff, 3 
physicians, 3 nurses; Live in or out. 
Usually off duty by 2:00 p.m. unless on 
call. Call every 3rd night and week-end 
with each following day off. Only 
nurse on week-end works Saturday. 
One month vacation plus 7-10 days 
holiday time. All types Surgery; all 
agents and methods, Will teach if not 
familiar. Pay $500.00 if R.N.A..depend- 
ing upon experience; yearly increases. 
Write K. S. Russell, M.D., Wilmington 
General Hospital, Wilmington, Dela- 
ware, 


WANTED - Nurse Anesthetist, male 
or female, 100 bed modern hospital ex- 
panding to 150 beds, located in Colum- 
bia, Tennessee, which is 40 miles South 
of Nashville (20,000 population). Base 
salary $480 per month, $10 per case 
for each case started after 3:00 p.m. 
Monday through Friday, all emergency 
cases Saturday and Sunday. Minimum 
monthly guarantee $560. Average 
monthly earnings $600. Three weeks 
vacation, six holidays, Social Security 
and laundry of uniforms. For further 
details, contact W. B. Barnhart, Ad- 
ministrator, Maury County Hospital, 
Columbia, Tennessee. 


NURSE ANESTHETIST, 
Alaska; salary $575.00 mo. (2) 
Southern hosp. offers $7000.00 
ann. for qualified reg. anes. 
NURSE ANESTHETIST, Ob. 
and Surg. anesthesia. No call, 
some occasional night relief. 
$367.47 to $447.20. Ohio. 
NURSE ANESTHETIST, 
Washington. 40 hour week. 
$500.00 per month. 

NURSE ANESTHETIST, 150- 
175 bed North Carolina hospital. 
Salary open. Pleasant working 
conditions. 

MEDICAL PLACEMENT 
15 Peachtree Pl., N. W. 
Atlanta 9, Ga. 
Telephone—TR 4-6381 
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WANTED—Nurse Anesthetist. Mod- 
ern 28 bed general hospital in attrac- 
tive growing community in the foothills 
of the Cascade mountains, Salary open. 
Contact: Superintendent, Community 
Memorial Hospital, Enumclaw, Wash- 
ington. 


NURSE ANESTHETIST. New 50- 
bed hospital; excellent working condi- 
tions and personnel policies. Contact: 
Administrator, Dearborn County Hos- 
pital, P. O. Box 72, Lawrenceburg, 
Indiana. 


NURSE ANESTHETIST for fully 
accredited, expanding hospital in beau- 
tiful Northern Michigan. Member or 
eligible for AANA. Salary—begin new 
graduate at $450 per month—open for 
experienced anesthetist. Five day week, 
annual vacation, sick leave, social se- 
curity, hospital group life insurance. 
Apply: A. J. Hegener, M.D., Little 
Traverse Hospital, Petoskey, Michigan. 


NURSE ANESTHETISTS. Perma- 
nent position in small hospital. Anes- 
thesia staff of three. Light call work. 
Upper Midwest location. Salary $425 
plus vacation, sick leave, and hospital- 
ization benefits. J.C.A.H. approved 
hospital, Write Box M-35, Journal 
American Association of Nurse Anes- 
thetists, Prudential Plaza, Suite 3010, 
Chicago 1, Illinois. 


REGISTERED NURSE ANES- 
THETIST. Member of 10 nurse team 
for large, new operating pavilion. Lat- 
est equipment and procedures used for 
regular and developmental surgery. No 
recovery or constant care duties, 5 day, 
40 hour week plus exceptional benefits. 
Salary based on experience and sub- 
ject to merit review. Apply: J. T. 
Hutson, Personnel Director, Cleveland 
Clinic Hospital, 2020 E. 93rd St., 
Cleveland 6, Ohio. 


TWO NURSE ANESTHETISTS for 
390 bed General Medical and Surgical 
Hospital. One full time M.D. Anes- 
thesiologist on duty. 173 active sur- 
gical beds. New operating room suite 
and equipment. Contact Director, Pro- 
fessional Services, Veterans Adminis- 
tration Hospital, Muskogee, Oklahoma. 
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NURSE ANESTHETIST—New air- 
conditioned surgical and anesthesia 
suite. 75 beds, fully accredited. Full 
maintenance, excellent salary, liberal 
vacation and other benefits. Apply Ad- 
ministrator, Riverview Memorial Hos- 
pital, St. Paul, Minnesota. 


NURSE ANESTHETIST. 134 bed 
General Hospital with psychiatric unit. 
Fully accredited hospital conveniently 
located to downtown St. Paul. In ad- 
dition to cash salary the following 
benefits are provided: Blue Cross-Blue 
Shield, laundry of uniforms, board, 
sick leave, seven holidays, and four 
weeks vacation. Complete maintenance 
available if desired. For additional in- 
formation write: Esther M. Garnett, 
R.N., Superintendent, Mounds Park 
Hospital, 200 Earl Street, St. Paul 6, 
Minnesota. 
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REGISTERED NURSE ANES- 
THETIST for modern, 45 bed General 
Hospital, Southeastern Washington. 
Salary open. Write: Administrator, 
Kennewick General Hospital, Kenne- 
wick, Washington. 








The THIRTIETH QUALIFYING 
EXAMINATION for membership 
in the American Association of 
Nurse Anesthetists will be con- 
ducted on November 14, 1959. The 
deadline for accepting completed 
applications including the tran- 
scripts is October 5. Notice of eli- 
gibility will be mailed about Octo- 
ber 12. 


Applications should be forwarded 
early enough to allow time to re- 
quest transcripts and have them re- 
turned to the Executive Office be- 
fore the deadline date. 
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“The intermittent positive pressure valve 
is one of the most significant advances 
in recent years in the treatment of 
chronic bronchitis. Designed to apply a 
controlled pressure in inspiration to the 
inspired gas, to cycle at the patient’s will, 
and to apply aerosolized medications, itis 
a major triumph of medical engineering,’ 


—Farber, S. M.; Wilson, R.H.L.; and Smith, 
J.D.: California M. 84:101 (Feb.) 1956. 
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